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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming method by which remarkably high transfer efficiency 
is obtained. 

SOLUTION: In this image forming method, a toner image formed on a 1 st image carrier is transferred to an 
intermediate transfer body and then transferred to a 2nd image carrier further. In the method, the water 
contact angle of the surface of the intermediate transfer body is >60° and the slide resistance thereof is <200 
g, and toner has toner particles obtained by dispersing at least a colorant in binding resin and inorganic 
impalpable powder, the value of the shape factor SF-1 of the toner is 1 10<SF-1<180, the value of the shape 
factor SF-2 is 1 10<SF-2<140 and the value of {(SF-2)-100}/{(SF-1)-100} is <1.0, then at least one color toner 
out of the toner is magnetic toner incorporating 30 to 200 mass parts of magnetic substance to 100 mass parts 
of binding resin, and the magnetic toner satisfies 120<SF-1<160 and 1 15<SF-2<140. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation approach further imprinted on the 2nd image support after imprinting the toner image formed on the 
1 st image support on a middle imprint object The contact angle of the water of this middle imprint body surface is 60 degrees or more, 
and skid resistance is 200g or less. And this toner is a toner which has the toner particle by which the coloring agent was distributed at 
least in binding resin, and non-subtlety fine particles. For the value of shape factor SF-1 measured with the image-analysis equipment 
of this toner, the value of 1 10<SF-1 <=180 and SF-2 is [ the value of 2<=140 and 1 1 0<SF-{(SF-2) -100}}/{(SF-1) -100}} ] 1.0 or less. 
Among these toners, and the toner of at least 1 color The image formation approach that it is a magnetic toner containing the 
magnetic substance 30 - the 200 mass sections, and the value of SF-1 measured with the image-analysis equipment of this magnetic 
toner is characterized by the value of 120 <=SF-1 <=160 and SF-2 being 115 <=SF-2 <=140 to the binding resin 100 mass section. 
[Claim 2] The image formation approach according to claim 1 that said middle imprint object is the roller which has an elastic layer. 
[Claim 3] The image formation approach according to claim 2 that said middle imprint object is the roller which has an elastic layer and 
an enveloping layer 

[Claim 4] The image formation approach according to claim 1 to 3 that it is the photoconductor drum which has a sensitization layer on 
a conductive rigid-body roller, and said middle imprint object is the rigid-body roller which has an elastic layer, and said 1 st image 
support is an object for electrophotography. 

[Claim 5] The image formation approach according to claim 4 which it has the surface layer in which said photoconductor drum 
contains a fluororesin particle, and is an object for electrophotography. 

[Claim 6] The image formation approach according to claim 1 to 5 that the relation of the specific surface area Sb (m2/cm3) per 
[ which was measured by the BET adsorption method of said toner ] unit volume and the specific surface area St per [ which 
computed the toner from the weighted mean particle size at the time of assuming that it is a real ball ] unit volume (m2/cm3) is 3.0 
<=Sb/St<=7.0 and Sb>=Stx1.5+1.5. 

[Claim 7] The image formation approach according to claim 1 to 6 that the values of {(SF-2) -100}}/{(SF-1) -100}} are 0.20-0.90. [ of 
said toner ] 

[Claim 8] The image formation approach according to claim 1 to 7 which are one or more sorts of non-subtlety fine particles chosen 
from the group which the non-subtlety fine particles contained in said toner become from a titania, an alumina, and a silica. 
[Claim 9] The image formation approach according to claim 1 to 8 by which hydrophobing processing of the non-subtlety fine particles 
contained in said toner is carried out. 

[Claim 10] The image formation approach according to claim 9 which the non-subtlety fine particles which are contained in said toner, 
and by which hydrophobing processing was carried out process by silicone oil at least. 

[Claim 11] The image formation approach according to claim 1 to 10 that the primary particle size of the non-subtlety fine particles 
contained in said toner is 30nm or less, and said toner contains pulverized coal with a primary particle size of 50nm or more further. 
[Claim 12] The image formation approach according to claim 1 1 that the pulverized coal 50nm or more contained in said toner is non- 
subtlety fine particles. 

[Claim 13] The image formation approach according to claim 1 to 12 that the specific surface area per [ which was measured by the 
BET adsorption method of said toner particle ] volume is 1 .2-2.5m2/cm3. 

[Claim 1 4] The image formation approach according to claim 1 to 1 3 that the rate of addition pore surface ratio of the 1 nm - 1 0Onm 
pore of said toner particle is 60%, and a pore radius is 3.5nm or less. 

[Claim 15] The image formation approach according to claim 1 to 14 that the surface layer of said middle imprint object is doing 20-80 
mass % content of high lubricity fine particles. 



[Translation done.] 



http://www4.ipdLncipi.go^ 2006/06/22 



JP.2003-114545.A [DETAILED DESCRIPTION] 

* NOTICES * 



1/12 <<— v 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the image formation approach which used the electrophotography method, this invention relates to the 
image formation approach used for the copying machine which is made to imprint further and obtains an image formation object on the 
2nd image support, a printer, facsimile, etc., after making the toner image especially formed on the 1 st image support once imprint on a 
middle imprint object. 
[0002] 

[Description of the Prior Art] Color picture formation equipment and multi-colored picture image formation equipment which output the 
image formation object which the image formation equipment which used the middle imprint object carried out the laminating imprint of 
two or more component color images of color picture information or multi-colored picture image information one by one, and carried 
out synthetic reappearance of a color picture or the multi-colored picture image, Or it is effective as image formation equipment which 
made the color picture formation function and the multi-colored picture image formation function provide, and it is possible to obtain 
an image without superposition gap (color gap) of each component color image. 

[0003] The outline of one example of the image formation equipment which is imprint equipment using the middle imprint object which 
has roller geometry is shown in drawing 1 . 

[0004] Drawing 1 is color picture formation equipment (a copying machine or laser beam printer) using an electrophotography process. 
The elastic roller 20 of inside resistance is used as a middle imprint object 

[0005] 1 is the electrophotography photo conductor (it is described as a photoconductor drum below) of the rotating-drum mold 
repeatedly used as 1 st image support, and a rotation drive is clockwise carried out with a predetermined peripheral velocity (process 
speed) of ***♦. 

[0006] A photoconductor drum 1 is a rotation process and electrification processing is uniformly carried out to predetermined polarity 
and potential with the primary electrification vessel (corona discharge machine) 2. subsequently, the image exposure means (color 
separation and image formation exposure optical system of a color copy image — ) of arrow illustration The electrostatic latent image 
corresponding to the 1 st color component image (for example, Magenta component image) of the target color picture is formed by 
receiving the image exposure 3 by the scan exposure system by the laser scanner which outputs the laser beam modulated 
corresponding to the time series electrical-and-electric-equipment digital pixel signal of image information etc. 

[0007] Subsequently, the electrostatic latent image is developed with the 1st development counter 41 (Magenta development counter) 
by the Magenta toner M which is the 1 st color. At this time, the 2nd - the 4th development counter 42, 43, and 44 (each development 
counter of cyanogen, yellow, and black) operate. - It is off, and does not act on a photoconductor drum 1, and the Magenta toner image 
of the 1st color of the above is not influenced with the above 2nd - the 4th development counter 42-44. 

[0008] The rotation drive of the middle imprint object 20 is carried out with the peripheral velocity same to the counterclockwise 
rotation of **** as a photoconductor drum 1 . 

[0009] The middle imprint object 20 of this example serves as the pipe-like rodding 21 from the elastic layer 22 formed in the 
peripheral face. 

[0010] The middle imprint is carried out one by one by the electric field formed on a photoconductor drum 1 of the primary imprint bias 
by which the Magenta toner image of the 1 st color of the above by which formation support was carried out is impressed to the middle 
imprint object 20 in the process in which the nip section of a photoconductor drum 1 and the middle imprint object 20 is passed at the 
peripheral face of the middle imprint object 20. 

[001 1] The front face of the photoconductor drum 1 which finished the imprint of the Magenta toner image of the 1st color 
corresponding to the middle imprint object 20 is cleaned by cleaning equipment 1 4. 

[0012] The superposition imprint of the cyanogen toner image of the 2nd color, the yellow toner image of the 3rd color, and the black 
toner image of the 4th color is carried out on the middle imprint object 20 one by one like the following, and the synthetic color toner 
image corresponding to the target color picture is formed. 

[0013] 25 is an imprint roller, it corresponds to the middle imprint object 20, carries out bearing in parallel, is contacted in the inferior- 
surface-of^-tongue section, and is arranged. 

[0014] The primary imprint bias for the sequential superposition imprint of the toner image of the 1st - the 4th color from the 
photoconductor drum 1 to the middle imprint object 20 is impressed from bias power supply 61 with reversed polarity (+) with a toner. 
The range of the applied voltage is +2kV - +5kV. 

[0015] In the sequential imprint activation process of the toner image of the 1st - the 4th color from the photoconductor drum 1 to the 
middle imprint object 20, the imprint roller 25 and the middle imprint object cleaner 35 can also be estranged from the middle imprint 
object 20. 

[0016] While the imprint roller 25 is contacted by the middle imprint object 20, the contact nip of the middle imprint object 20 and the 
imprint roller 25 is fed with the imprint material 24 from a sheet paper cassette 9 to predetermined timing, and, as for the imprint to the 
imprint material 24 which is the 2nd image support of the synthetic color toner image by which the superposition imprint was carried 
out on the middle imprint object 20, secondary imprint bias is impressed to the imprint roller 25 from bias power supply 29 at 
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coincidence. A synthetic color toner image is imprinted by this secondary imprint bias from the middle imprint object 20 to the imprint 
material 24 which is the 2nd image support. Heating fixing of the imprint material 24 which received the toner image imprint is 
introduced and carried out to a fixing assembly 1 5. 

[0017] After image imprint ending to the imprint material 24, the middle imprint object cleaner 35 is contacted and the transfer residual 
toner on the middle imprint object 20 is cleaned. 

[0018] Imprint drum lifting which is a Prior art is made to stick or adsorb the 2nd image support to the color electrophotography 
equipment which has image formation equipment using the above-mentioned middle imprint object, and color electrophotography 
equipment with the image formation equipment which imprints an image from on the 1st image support there is excellent in respect of 
[ approach / which was described for example, in JP,63-301960 t A / imprint ] the following. That is, there is little color gap at the time 
of the superposition of the toner image of each color. Next, since an image can be imprinted from a middle imprint object, without 
needing at all processing and control (for example, curvature being given [ adsorbing / which is grasped to a gripper /, ]) for the 2nd 
image support as shown by drawing. 1 , the 2nd image support can be chosen variously. 

[0019] For example, selection from thin paper (40 g/m2 paper) to thick paper (200 g/m2 paper) is possible. It cannot be based on 
extensive ** of the width of face of the 2nd image support, or the merits and demerits of die length, but can imprint. Furthermore, it 
can respond by the envelope, the postcard, label paper, etc. 

[0020] Moreover, since [ which is depended on use of a repeat ] the rigidity of a middle imprint object is excellent, and it craters and is 
hard to produce the deviation of dimensional accuracy, such as a strain and deformation, the exchange frequency of the middle imprint 
object concerned can be lessened. 

[0021] Thus, in a commercial scene, the color copying machine using this image formation equipment, a color printer, etc. are already 
beginning to work for the advantage by using a middle imprint object. 

[0022] However, when it is various environments and actually uses the image formation equipment using this middle imprint object 

repeatedly, it still has the following troubles. 

[0023] 

[Problem(s) to be Solved by the Invention] (1) The imprint effectiveness from the 1st imprint effectiveness and middle imprint object of 
image support, for example, the middle imprint object from a photoconductor drum, to the 2nd image support, for example, paper, and 
OHP sheet is not high enough. Therefore, the cleaning equipment concerned will become constitutionally quite complicated, and it will 
become expensive at the same time the load to a member becomes large and a member forms a short life, in order for the cleaning 
equipment which should be provided on a photoconductor drum or a middle imprint object to become indispensable and to clean a lot of 
transfer residual toners. 

[0024] (2) It may become the image (an omission image is called inside henceforth) from which some of images imprinted by the middle 
imprint object and images imprinted by the 2nd image support were not imprinted like drawing 6 , but it escaped. As (1) described, 
imprint effectiveness produces this by having not attained 100%. Although it is thought that the machine configuration of the magnitude 
of the impression bias at the time of the quality of the material used for a middle imprint object, front-face nature, resistance, or an 
imprint, its timing, or image formation equipment etc. acts complexly as this cause, the main cause has not become clear. However, it 
turns out that it gets worse, so that it becomes a low-humidity/temperature environment as the durability of a middle imprint object 
progresses. 

[0025] (3) A middle imprint object may be repeated and used, durability may take for progressing, and the front-face nature of this 
aforementioned middle imprint object and resistance may change. When excessive, **** will arise on the front face of a middle imprint 
object, and it will become impossible to maintain the good imprint effectiveness acquired in early stages and a homogeneous image. 
[0026] (4) As shown in d rawin g 1 , the middle imprint object cleaner 35 possesses on the middle imprint object 20. This is equipment 
for removing the toner which was not imprinted from a middle imprint object, by the time a series of following imprint processes start. 
As this cleaning approach, although it is variously with blade cleaning, fur brush cleaning, or its concomitant use, thousands of times or 
the toner which was not able to be removed with the aforementioned cleaner 35 when repeated tens of thousands times deposits on 
the front face of the middle imprint object 20 gradually a cycle called imprint-adhesion-mold release in a toner on the front face of the 
middle imprint object 20, and the so-called filming comes to be formed. If it becomes such, the imprint nature of the toner from the 1 st 
image support will worsen, it becomes the punctate image by the poor imprint of the part which carried out filming from which it 
escaped white, and image quality will be demoted or decline in the whole imprint effectiveness will be caused. In order to prevent 
filming of such a toner, what enlarged the surface contact angle is known as shown in JP, 6-955 17,A. However, although a surface 
contact angle is large, a thing with a tuck will also be contained in inside and it is not desirable. 

[0027] (5) In order to discover the function of a middle imprint object, in many cases, use an enveloping layer etc. for the upper layer if 
needed as the quality of the material, using rubber, an elastomer, resin, etc. as an elastic layer. For example, although already indicated 
by JP.4-81786.A, JP,4~88385,A, JP,3-242667,A, JP.5-333725.A, etc. about some desirable ingredients and a presentation, resistance is 
still broadly stabilized from a low-humidity /temperature environment to a high-hum idity/temperatu re environment, and what can be 
used is not found out. 

[0028] Furthermore, it has the purpose which more fully demonstrates the function of the middle imprint object used for this invention, 
a more desirable toner is chosen, and a proposal from which the multiplication-effectiveness is made to expect is not yet found out 
[0029] For example, the full color image equipment using the middle imprint object of a drum configuration is proposed on the U.S. Pat. 
No. 5187526 specifications. However, there is no concrete publication about the configuration and configuration of a toner particle in 
U.S. Pat. No. 5187526. 

[0030] Furthermore, JP,59-15739,A indicates the record approach which imprints the toner image formed with the toner with a mean 
particle diameter of 10 micrometers or less to a middle imprint object, and imprints the toner image on a middle imprint object further 
to imprint material, and the method of refining a toner particle directly is indicated further, using a suspension-polymerization method 
as one of the manufacture approaches of a toner. 

[0031] However, the imprint process indicated by JP,59-15739,A is the imprint which used the press imprint or the adhesion imprint, 
and the front face of a middle imprint object is easy to be polluted in several multi-sheet durability, and it is completely different from 
the imprint process which imprints a toner image, mainly using the electric attraction in the inside of electric field. 
[0032] Furthermore, to JP.59-50473.A, the electrostatic recording approach or the electrophotography copying method which imprints 
on the middle imprint object which has a heat-resistant elastic layer and the surface layer formed with addition polymerization mold 
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silicone rubber on the support surface heated by predetermined temperature in the toner image on image support, and imprints the 
toner image on a middle imprint object to imprint material further is indicated. 

[0033] However, the image support in contact with the middle imprint object with which the image formation approach given in JP.59- 
50473,A was heated tends to deteriorate. There is no publication about the imprint process using the middle imprint object with which 
the electrical potential difference is impressed in JP,59~50473,A. In the system using a middle imprint object, it is required to once 
imprint a toner image from the electrostatic-charge image supporter like a photo conductor again from a middle imprint object to on 
imprint material further after an imprint on a middle imprint object, and it is necessary to raise the imprint effectiveness of a toner 
more than before. 

[0034] Moreover, although the cleaning member was indispensable on the middle imprint object since the imprint effectiveness from a 
middle imprint object to imprint material was bad, amelioration of imprint effectiveness was preferably called for on the life of a middle 
imprint object. 

[0035] Furthermore, the toner which specified SF-1 and SF-2 in JP,61-279864,A is proposed. However, as a result of performing the 
example of this official report, imprint effectiveness is low, and the imprint effectiveness at the time of using for the image formation 
equipment especially using a middle imprint object is inadequate, and needs the further amelioration. 

[0036] Furthermore, the magnetic toner conglobated according to the mechanical shock force in JP.63-235953.A is proposed. However, 
the imprint effectiveness at the time of using for the image formation equipment using a middle imprint object is still inadequate, and 
needs the further amelioration. 

[0037] However, this invention proposes the image formation approach using the new toner and middle imprint object which solved 
many above-mentioned problems. 

[0038] The purpose of this invention is to offer the image formation approach that the imprint effectiveness from the 1 st image support 
to a middle imprint object and the imprint effectiveness from a middle imprint object to the 2nd image support are very high. 
[0039] Another purpose of this invention is to offer the image formation approach attained without being dependent on the class of the 
paper homogeneity and whose image quality of homogeneity are the 2nd image support, or OHP sheet without an omission image while 
[ so-called ] the poor imprint of the minute part of an image does not occur. 

[0040] Even if still more nearly another purpose of this invention performs cruel durable use by repeat use of a middle imprint object, 
there is no change in the property of a middle imprint object, and it is to offer the image formation approach that the same property as 
the first stage can be maintained. 

[0041] The purpose on [ of this invention ] it is to offer the image formation approach which filming by adhesion of the toner to a 
middle imprint body surface does not generate. 

[0042] Further, the purpose on it does not have a bad influence on an organic photo conductor, but is in the thing of this invention for 

which the long image formation approach of a photo conductor life is offered. 

[0043] 

[Means for Solving the Problem] In order to attain many above-mentioned purposes, as a result of inquiring wholeheartedly, specifying 
the contact angle of a middle imprint body surface, and skid resistance, by limiting the shape factor of the toner used to the good 
range, etc., this invention person etc. finds out that the aforementioned purpose is attained, and came to complete the image formation 
approach of this invention. 

[0044] Namely, after this invention imprints the toner image formed on the 1 st image support on a middle imprint object, it is set to the 
image formation approach further imprinted on the 2nd image support. The contact angle of the water of this middle imprint body 
surface is 60 degrees or more, and skid resistance is 200g or less. And this toner is a toner which has the toner particle by which the 
coloring agent was distributed at least in binding resin, and non-subtlety fine particles. For the value of shape factor SF-1 measured 
with the image-analysis equipment of this toner, the value of 110<SF-1 <=180 and SF-2 is [ the value of 2<=140 and 1 1 0<SF-{(SF-2) - 
100]}/{(SF-1) -100}] ] 1.0 or less. Among these toners, and the toner of at least 1 color It is the magnetic toner which contains the 
magnetic substance 30 - the 200 mass sections to the binding resin 100 mass section, and the values of SF-1 measured with the 
image-analysis equipment of this magnetic toner are 120 <=SF-1 <=160 and the image formation approach that the value of SF-2 is 
characterized by being 1 1 5 <=SF-2 <=1 40. 

[0045] After imprinting the image formed on the 1 st image support on a middle imprint object, in order to attain the purpose of above- 
mentioned this invention, in the image formation approach of the electrophotography method further imprinted on the 2nd image 
support, it is required to give sufficient lubricity for the front face of a middle imprint object. Since the adhesion force of a toner 
decreases with the surface lubricity of a middle imprint object, secondary imprint nature and endurance can improve, filming can be 
prevented to coincidence, and wear of a photo conductor can be reduced. For that purpose, although the approach of adding lubricant 
is good in the constituent of a middle imprint object, if fluid lubrication agents, such as silicone oil, are used, the so-called bleeding with 
which lubricant oozes out on the front face of a middle imprint object in connection with the passage of time will be produced, and 
there is a possibility of the lubricant which oozed adhering to a photo conductor, and causing serious defects, such as a crack on the 
front face of a photo conductor. Especially this inclination becomes remarkable when an organic photo conductor is used. Therefore, in 
this invention, prevention of high imprint effectiveness or filming can be measured by specifying the contact angle of the water of a 
middle imprint body surface, and skid resistance in the desirable range. Although the improvement in level of extent set when the 
conventional toner is used for such effectiveness is expectable, improvement in imprint nature is further obtained by using the toner of 
this invention. When a toner is used conventionally, it has become clear that 95% or more and 97 more% - 98% of imprint effectiveness 
is acquired for the imprint effectiveness around 90%. 

[0046] furthermore, the thing for which the middle imprint object and toner of this invention are used for a surprising thing — the 
above-mentioned middle imprint object cleaner 35 — after imprinting to the 2nd image support, without using the expensive and 
complicated equipment at the time, it found out that the cleaning removal of the toner which remains on a middle imprint object could 
be carried out. 

[0047] That is, cleaning removal of the toner 71 on the middle imprint object 20 can be carried out only by contacting the middle 
imprint object 20 concerned in the resistance cleaning roller 70, while being able to impress bias instead of the middle imprint object 
cleaner 35, as shown in drawing 7 by using together the middle imprint object which has a high mold-release characteristic front face 
and high imprint nature, and a high mold-release characteristic toner. 

[0048] When the toner 71 on the middle imprint object 20 passes a cleaning roller 70, bias more suitable than this roller 70 is 
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impressed. By this, the desirable charge which tends to be attracted by the photoconductor drum 1 will be given to a toner 71, and it 
will pass the nip section of a photoconductor drum 1 and the middle imprint object 20. Toners 71 will be collected on a photoconductor 
drum 1 under above-mentioned electric field at the same time the middle imprint of the toner image 72 on a photoconductor drum 1 is 
carried out by the electric field formed of the primary imprint bias impressed on the middle imprint object 20 at this time. The toner 71 
on the middle imprint object 20 is altogether recovered by this operation to a photoconductor drum 1, and it holds to a cleaner 14. 
Removal cleaning of the toner will be carried out from on middle imprint object 20 front face. Furthermore, the above-mentioned toner 
image 72 will be imprinted the next moment to the middle imprint body surface where the point was cleaned. 

[0049] Only the combination of the toner and middle imprint object with high mold release and high imprint nature which this invention 
dispels can attain the effectiveness of such a cleaning coincidence imprint. 

[0050] If the mold-release characteristic of a toner is bad, even if it will impress high bias however with a cleaning roller 70 and will 
give a high charge, it is impossible to collect toners to a photoconductor drum 1 completely in the nip section. If imprint effectiveness 
is low similarly, the toners 71 which are ** toners after a secondary imprint will increase in number unexpectedly, and it will become 
impossible to collect no toners in the nip section too. 

[0051] It is the same as that of **** also about the mold-release characteristic of the middle imprint object 20, and it is required to 
make the condition of being easy to secede from a toner 71 from a middle imprint body surface. 

[0052] Lubricity can be given to a middle imprint body surface as high lubricity fine particles used by this invention, and the following 
approaches can be used in order to judge the lubricity of the fine particles used by this invention. 

[0053] After carrying out stirring mixing of the resin used for the fine-particles 20 mass section and the middle imprint body surface 
layer to examine, for example, the urethane prepolymer 100 mass section, and carrying out addition mixing of the curing agent 5 mass 
section, a spray coating cloth is carried out on a PET plate, and a test sample is produced. It is cautious of the appearance from which 
mixed solvents which may dissolve, such as toluene and MEK, adjust coating viscosity at this time, and a uniform paint front face is 
obtained. A comparison paint sample is similarly produced except on the other hand not adding the fine particles to examine. Next, both 
skid resistance is measured using front-face nature measurement opportunity HEIDON-14DR (new east science company make). As a 
measuring method, a non-painted PET plate is fixed to an ASTM flat-surface indenter as a measuring object object, and horizontal 
migration of the paint sample is carried out at the rate of 100 mm/min to the bottom of the normal load of 200gf. If skid resistance of a 
test sample is 80% or less of a comparison sample, trial fine particles can be judged to be high lubricity fine particles. 
[0054] Moreover, when it is made physical properties [ as / whose skid resistance the contact angle of the water of said middle imprint 
body surface is 60 degrees or more, and is 200g or less ] on the other hand, the mold-release characteristic of a toner is large and 
imprint effectiveness improves. For this reason, a filming-proof property also becomes good at coincidence. Moreover, it is effective in 
reducing the environmental dependency of electric resistance by enlarging a contact angle with water. Since a middle imprint body 
surface is hydrophobicity, the middle imprint object stopped being able to absorb moisture easily, and this has been guessed because it 
is hard coming to win popularity the effect of the humidity in an operating environment. Furthermore, since it can clean with the easy 
cleaning equipment like the above-mentioned when imprint effectiveness improved, the load to a middle imprint body surface becomes 
small, and leads to improvement in the life of a middle imprint object as a result. If less than 60 degrees or skid resistance exceeds 
[ the contact angle of the water of a middle imprint body surface ] 200g, the mold-release characteristic of a toner will become small 
and will become decline in imprint effectiveness, degradation of image quality, or the cause of filming. 

[0055] Therefore, in order to attain the purpose of this invention, an ingredient with the above-mentioned property is chosen. For 
example, although the following are mentioned, it is not necessarily limited to these. Carbon fluoride, PTFE which the fluorine combined 
with a fluororubber, a fluorine elastomer, a graphite, or graphite. The fine particles of a fluorine compound like resin, such as PVDF, 
ETFE, and PFA, a silicone resin particle, The fine particles of silicone systems, such as silicone rubber and a silicone elastomer, PE, 
PP, PS, acrylic resin, Nylon, phenol resin, Granular carbon, such as fine particles of resin, such as an epoxy resin, and these 
compounds, and mixture, and spherical graphite, what is inorganic fine particles, such as a silica, an alumina, titanium oxide, a 
magnesium oxide, tin oxide, and an iron oxide, etc., and carried out surface treatment of these — or independent — or it can also be 
used, mixing more than one. Moreover, if especially the configuration or particle size of a high lubricity particle are not limited, either 
and lubricity, such as a globular shape, fibrous, tabular, and an indeterminate mold, is obtained, although it can be used in any 
configurations and a limit will not have particle size, either, when dispersibility and front-face nature are taken into consideration, 0.02- 
50 micrometers is desirable. Surface treatment may be performed to these fine particles if needed in the range which does not check 
lubricity. Moreover, a dispersant can also be used in the range which does not cause a problem in many properties. 
[0056] In order for the image formation approach of this invention to demonstrate desired effectiveness, it is required 20-80 mass % To 
occupy to all the solid daily doses of the matter with which the high lubricity fine particles which filled the purpose of these this 
inventions constitute the surface layer of a middle imprint object, and it is 25 to 75 mass % preferably. When a content is under 20 
mass %, lubricative giving becomes inadequate, secondary imprint effectiveness and endurance fall, and filming of a toner occurs. When 
exceeding 80 mass %, adhesion with a binder component will run short, and endurance will fall. 

[0057] In order to prepare the matter which constitutes the surface layer of a middle imprint object, an approach well-known as an 
approach of mixing and distributing such fine particles in binders, such as resin, an elastomer, and rubber, can be used suitably. When a 
binder component is rubber or an elastomer, equipments, such as a roll mill, a kneader, and a Banbury mixer, are used, and when 
liquefied, it can distribute using the equipment similar to a ball mill, a bead mill, a homogenizer, a paint shaker, a nano mizer, or it. 
[0058] The high lubricity fine particles used for this invention need to have appeared in the front face of a middle imprint object, 
therefore the need has added in the constituent which constitutes the surface layer of a middle imprint object. When the middle imprint 
object is constituted by two or more layers, it must be added in the outermost layer at least. 

[0059] By constituting such a surface layer, it can be set as the contact angle of water, and the range of a request of skid resistance. 
[0060] As a middle imprint object used for this invention, on the peripheral face of the conductive cylinder-like base material (rodding) 
100, rubber, The roller geometry which has the elastic layer 101 which consists of an elastomer or resin ( drawing 2 ), Furthermore, the 
roller geometry which has much more enveloping layer 102 on the peripheral face of the elastic layer 101 ( drawing 3 ), or the roller 
geometry ( drawing 4 ) which has the enveloping layers 102 and 103 of a bilayer on the peripheral face of the elastic layer 101 — it is 
further shown in drawing 5 — the time — the belt configuration 1 04 and various voice — it can choose from a middle imprint object 
[ like ] the purpose and if needed. When the endurance by color gap of the superposition of an image and use of a repeat is taken into 
consideration, the configuration of a more desirable middle imprint object is roller geometry. 
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[0061] A cylindrical conductivity base material (rodding) can be made using the conductive resin which distributed metals and alloys, 
such as aluminum, iron, copper, and stainless steel, a carbon metallurgy group particle, etc., and the shape of a cylinder which was 
mentioned above, what penetrated the shaft at the cylindrical core, the thing which reinforced inside cylindrical, etc. are mentioned as 
the configuration. 

[0062] As the rubber used for constituting the elastic layer of a middle imprint object, and an enveloping layer, an elastomer, and resin, 
a styrene butadiene rubber, high styrene rubber, butadiene rubber, polyisoprene rubber, ethylene propylene rubber, nitril butadiene 
rubber, chloroprene rubber, isobutylene isoprene rubber, silicone rubber, a fluororubber, nitrile rubber, polyurethane rubber, acrylic 
rubber, epichlorohydrin rubber, polynorbornene rubber, etc. are mentioned, for example as an elastomer or rubber. As resin, moreover, 
polystyrene, chloro polystyrene, Polly alpha methyl styrene, A styrene-butadiene copolymer, a styrene-vinyl chloride copolymer, a 
styrene-vinyl acetate copolymer, a styrene-maleic-acid copolymer and a styrene-acrylic ester copolymer (a styrene-methyl-acrylate 
copolymer — ) A styrene-ethyl-acrylate copolymer, a styrene-butyl acrylate copolymer, A styrene-acrylic-acid octyl copolymer, a 
styrene-acrylic-acid phenyl copolymer, etc., a styrene-m etna cry lie ester copolymer (a styrene-methyl-methacrylate copolymer — ) A 
styrene-ethyl methacrylate copolymer, a styrene-methacrylic-acid phenyl copolymer, etc., Styrene resin (the single polymer or 
copolymer containing styrene or a styrene substitution product), such as a styrene-alpha-Krol methyl-acrylate copolymer and a 
styrene-acrylonitrile-acrylic ester copolymer. Vinyl chloride resin, a styrene-vinyl acetate copolymer, rosin denaturation maleic resin, 
Phenol resin, an epoxy resin, polyester resin, low molecular weight polyethylene. Low molecular weight polypropylene, ionomer resin, 
polyurethane resin, silicone resin, ketone resin, an ethylene-ethyl acrylate copolymer, xylene resin, polyvinyl butyral resin, etc. are 
mentioned. 

[0063] As for especially the thickness of an elastic layer, it is desirable that it is 1-1 0mm 1 moremm or more 0.5mm or more, moreover, 
one enveloping layer to which the thickness of an enveloping layer will accept the flexibility of a lower layer elastic layer on the 
enveloping layer — or it is desirable to make it a thin film and it is especially specifically desirable, in order to tell a photo conductor 
front face that it is 20 micrometers - 1 mm 2 moremm or less 3mm or less. 

[0064] As for the volume resistivity of a middle imprint object, it is desirable that it is 101 - 1013 ohm-cm, and it is desirable especially 
that it is 102 - 1010 ohm-cm. Furthermore, as for the volume resistivity of a surface layer, it is desirable that it is within the limits of 
these. 

[0065] In order to control resistance like the above, an elastic layer and an enveloping layer can be made to contain an electric 
conduction agent suitably in the range which does not bar the purpose of this invention. As an electric conduction agent, various kinds 
of conductive inorganic particles and carbon black, an ion system electric conduction agent, conductive resin, conductive particle 
distribution resin, etc. can be mentioned, for example. It may specifically be what performed surface treatment to particles, such as 
titanium oxide, the tin oxide, a barium sulfate, an aluminum oxide, strontium titanate, a magnesium oxide, silicon oxide, silicon carbide, 
and silicon nitride, with the tin oxide, antimony oxide, carbon, etc. if needed as a conductive inorganic particle, and what kind of 
configurations, such as a globular shape, fibrous, tabular, and an indeterminate mold, are sufficient also as these configurations. Ion 
system electric conduction agents are ammonium salt, an alkyl sulfonate, phosphoric ester, a perchlorate, etc., and a quarternary- 
ammonium-salt content polymethyl methacrylate, a polyvinyl aniline, a polyvinyl pyrrole, the poly diacetylene, polyethyleneimine, etc. 
are mentioned as conductive resin. Moreover, although what distributed conductive particles, such as carbon, aluminum, and nickel, in 
resin, such as urethane, polyester, a vinyl acetate-vinyl chloride copolymer, and a polymethyl methacrylate, is mentioned as conductive 
particle distribution resin, and not necessarily limited to these, to the electric conduction agent of the point of conductive control to an 
enveloping layer, a conductive inorganic particle is desirable also in these. 

[0066] In SF-1 which shows a shape factor in the toner used for this invention on the other hand, and SF-2, the toner image 2 
micrometers or more expanded by 1000 times for example, using Hitachi FE-SEM (S-800) is sampled to 100-piece random, and the 
image information defines the value which analyzes by introducing into the image-analysis equipment (LuzexIII) made from NIKORE 
through an interface, and might be computed from the bottom type as shape factor SF-1 and SF-2. 

[0067] SF-1=(MXLNG)2/AREAxpi / 4x100SF-2=(PERIME)2/AREAx1/4pix100 (among a formula, in MXLNG, the absolute maximum 
length of a particle and PERIME show the boundary length of a particle, and AREA shows the projected area of a particle) 
Shape factor SF-1 shows the degree of the roundness of a toner particle, and shape factor SF-2 show the degree of the irregularity of 
a toner particle. 

[0068] When the amount of toners on a middle imprint object increased as compared with the case of the black toner of Isshiki used 
for monochrome copying machine when the full colour copying machine to which the development retrodisplacement copy of two or 
more toner images is carried out is used, and the conventional indeterminate form black toner was used, it became difficult to raise 
imprint effectiveness further. Furthermore, when the black toner which has general magnetism is used, for the ZURI force between a 
photo conductor and cleaning members, between a middle imprint object and a cleaning member, and/or between a photo conductor 
and a middle imprint object, or rubbing power, the welding and filming of a toner occur in a photo conductor front face or a middle 
imprint body surface, and imprint effectiveness tends to fall to them. Moreover, when the toner image of four colors which include black 
in generation of a full color image cannot be easily imprinted by homogeneity and it uses a middle imprint object further, it is not easy 
to be easy to produce a problem in respect of color nonuniformity or a color-balance, and for it to be stabilized and to output a high- 
definition full color image. 

[0069] If shape factor SF-1 of a toner exceeds 180 or SF-2 exceed 140, it separates from a globular form, an indeterminate form is 
approached, and a toner is easy to be crushed within a development counter, and particle size distribution will be changed or it will be 
easy to produce a ground fogging and positive fog. Moreover, it causes an omission during the decline in the imprint effectiveness of 
the toner image at the time of the imprint to a middle imprint object from an electrostatic image supporter and decline in the imprint 
effectiveness of the toner image at the time of the imprint to imprint material from a middle imprint object, or the imprint of the Rhine 
image and is not desirable. Moreover, when SF-1 is under 110, with the following, or when shape factor SF-{(SF-2) -100} of toner when 
2 is less than 1 10/{(SF-1) -100} exceeds 1.0, generally it is easy to generate poor cleaning. As for this invention, the above-mentioned 
technical problem is improved for the configuration of a magnetic toner by making it the range of this invention at least. 
[0070] Furthermore, the toner which the value of 120 <=SF-1 <=160 and SF-2 is 1 15 <=SF-2 <=140, and the value of SF-1 
manufactured by the grinding method is used preferably. 

[0071] Moreover, in drawing 8 , {(SF-2) -100}/{(SF-1) -100} is desirable in order to raise imprint nature, while the slope of a line passing 
through a zero is shown and it maintains development nature that this value is 0.20-0.95 (further 0.35-0.85) preferably. 
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[0072] Furthermore, the imprint extraction injury improvement of the improvement in imprint effectiveness and an alphabetic character, 
or the Rhine image is carried out by having non-subtlety fine particles on the magnetic black toner particle front face concerned, at 
this time, the relation of the specific surface area Sb per [ which was measured by the BET adsorption method ] unit volume and the 
specific surface area St (St=6 / D4) per [ which computed the toner from the weighted mean particle size at the time of assuming that 
it is a real ball (D4) ] unit volume is 3.0 <=Sb/St<=7.0 and Sb>=Stx1.5+1.5 — desirable — further — Sb — desirable — 3.2-6.8m2/cm3 
— it is 3.4-6.3m2/cm3 more preferably. 

[0073] If imprint effectiveness is inadequate in the above-mentioned ratio being less than 3.0 times and 7.0 times are exceeded, image 
concentration will fall. This is considered to be based on the non-subtlety particle added by the toner particle carrying out behavior 
effectively as a spacer between a toner particle and toner image support. 

[0074] It is attained that the specific surface area of the toner of the above-mentioned range controls the specific surface area, the 
addition, and addition mixing intensity of the non-subtlety fine particles added to the specific surface area of a toner particle and a 
toner particle. If addition mixing intensity is too strong, a non-subtlety particle will be embedded into a toner particle, and improvement 
in imprint effectiveness is inadequate. 

[0075] Furthermore, in order to use non-subtlety fine particles effectively, it is desirable that the specific surface area Sr per volume 
of a toner particle is 1 .2-2.5m2/cm3 and 1.5 to 2.5 times the theoretical specific surface area per [ which is 1.4-2.1m2/cm3 more 
preferably, and is calculated from the weighted mean particle size at the time of assuming a toner to be a real ball ] volume preferably. 
[0076] Moreover, it is desirable that specific surface area increases three or more 1 .5m2/cm by addition of non-subtlety fine particles. 
It is desirable that the rate of addition pore surface ratio of the Inm - IQOnm pore of the toner particle before adding non-subtlety fine 
particles is [ 60% pore radius ] 3.5nm or less, under the present circumstances, BET specific surface area Sb of a toner and the ratio of 
BET specific surface area Sr of a toner particle — as for the value of Sb/Sr, it is desirable that it is in the range of 2-5. 
[0077] By reducing the pore in a toner particle more than the primary particle size of the non-subtlety fine particles added by the 
toner particle, these non-subtlety fine particles carry out behavior of these still more effectively, and they are considered to raise 
imprint effectiveness. 

[0078] According to the BET adsorption method, specific surface area made nitrogen gas stick to a sample front face using specific- 
surface-area measuring device auto SOBU 1 (Yuasa Ionics make), and computed specific surface area using the BET multipoint 
method. Moreover, it asked for the pore radius 60% from the rate curve of addition pore surface ratio to the pore radius by the side of 
desorption. In auto SOBU 1, count of pore distribution is performed by B.J.H law considered by Barrett, Joyner, and &Harenda (B. J.H). 
[0079] In this invention, since the middle imprint object is established in order to make it correspond to various imprint material and an 
imprint process is performed two parenchyma, the decline in imprint effectiveness causes decline in the use effectiveness of a toner 
remarkably, and poses a problem. Imprint nature with the very expensive toner used for this invention in order that a toner may ride so 
much in a digital full colour copying machine or a printer corresponding to the color information on a manuscript or CRT is required. 
This inventions are a black toner and the thing which can be more preferably applied to a magnetic black toner preferably. 
[0080] Furthermore, in order to develop faithfully a latent-image dot minute for high-definition-izing, as for a toner particle, it is 
desirable that a weight mean diameter is 4-9 micrometers. In a less than 4-micrometer toner particle, as for a weight mean diameter, 
there are many toners of a transfer residue on the photo conductor from decline in imprint effectiveness, or a middle imprint object, 
and it is not desirable to the toner which is easy to cause ununiformity nonuniformity of a ****** image, and is further used by this 
invention for poor fogging and imprint. Moreover, when the weight mean diameter of a toner particle exceeds 9 micrometers, it is easy 
to produce spilling of an alphabetic character and the Rhine image. 

[0081] The mean diameter and particle size distribution of a toner connect interface (product made from department machine of day), 
and PC9801 personal computer (NEC make) which outputs number distribution and a volume integral cloth using a Coulter counter TA- 
II mold or a coal tar multi-sizer (coal tar company make), and the electrolytic solution adjusts a NaCI water solution 1% using the 1st 
class sodium chloride. For example, ISOTON R— II (made in coal tar scientific Japan) can be used. As a measuring method, 0.1 -5ml 
(preferably alkylbenzene sulfonate) of surface active agents is added as a dispersant into 100-1 50ml of said electrolysis water 
solutions, and 2-20mg of test portions is added further. It computed a volume integral cloth and number distribution by the electrolytic 
solution which suspended the sample having performed distributed processing for about 1-3 minutes with the ultrasonic distribution 
vessel, and having measured the volume of a toner 2 micrometers or more, and the number with said Coulter counter TA-II mold, using 
1 00-micrometer aperture as an aperture. And it asked for the die-length mean particle diameter (D1) of number criteria from the 
weighted mean particle size (D4) of a volume integral cloth to volume criteria, and number distribution. 

[0082] The true density of a toner was measured using the inert-gas-replacement type density meter Accupyc1330 (microphone 
ROMERI tex company make). 

[0083] Moreover, the glass transition point Tg of a toner has 50 degrees C - desirable 75 degrees C from a viewpoint of fixable and 
shelf life, and 52 degrees C - its 70 degrees C are more desirable. 

[0084] The differential scanning calorimeter of an inner heat type input compensation mold of high degree of accuracy like DSC-7 by 
for example, PerkinElmer, Inc. is used for measurement of the glass transition point Tg of the toner used for this invention. 
[0085] A measuring method is ASTM. It carries out according to D 3418-82. In this invention, after carrying out the temperature up of 
the sample once and taking last hysteresis, it quenches and the DSC curve measured when carrying out a temperature up again in the 
programming rate of 1 0 degrees C / min, and the range with a temperature of 0-200 degrees C is used. 

[0086] As a class of binding resin used for the toner of this invention For example, styrene, such as polystyrene, Polly p-KURORU 
styrene, and polyvinyl toluene, and the single polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A 
styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic 
ester copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether 
copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene copolymer, Styrene 
system copolymers, such as a styrene-isoprene copolymer and a styrene-acrylonitrile-indene copolymer; A polyvinyl chloride, Phenol 
resin, natural denaturation phenol resin, natural resin denaturation maleic resin. Acrylic resin, methacrylic resin, Pori acetic-acid vinyl, 
silicone resin, polyester resin, polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene resin, 
cumarone indene resin, petroleum system resin, etc. can be used. Moreover, the styrene resin over which the bridge was constructed is 
also desirable binding resin. 

[0087] As a comonomer to the styrene monomer of a styrene system copolymer For example, an acrylic acid, a methyl acrylate, an 
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ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate, Acrylic-acid phenyl, a methacrylic acid, a 
methyl methacrylate, ethyl methacrylate. The monocarboxylic acid which has double bonds, such as methacrylic-acid butyl, 
methacrylic-acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, or its substitution product; for example The dicarboxylic acid 
which has double bonds [ like ], such as a maleic acid, maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its 
substitution product; for example Ethylene system olefins, such as vinyl ester, for example, ethylene, such as a vinyl chloride, vinyl 
acetate, and benzoic-acid vinyl, a propylene, and a butylene; for example vinyl monomers, such as vinyl ether [, such as vinyl ketones /, 
such as a vinyl methyl ketone and a vinyl hexyl ketone, /; t for example vinyl methyl ether, vinyl ethyl ether, and the vinyl isobutyl 
ether, ];, are independent — or it is combined and used. Carboxylate which the compound which mainly has the double bond in which 
two or more polymerizations are possible as a cross linking agent here is used, for example, has two double bonds, such as aromatic 
series divinyl compound [, such as a divinylbenzene and divinyl naphthalene, ];, for example, ethylene glycol diacrylate, ethylene glycol 
dimethacrylate, and 1 ,3-butanediol dimethacrylate; compound; which has divinyl compounds, such as a divinyl aniline, the divinyl ether, a 
divinyl sulfide, and a divinyl sulfone,;, and three or more vinyl groups can use it as independent or mixture. 

[0088] Moreover, as binding resin for toners with which pressure constant wear is presented, low molecular weight polyethylene, low 
molecular weight polypropylene, an ethyl en e-vinylacetate copolymer, an ethylene-acrylic ester copolymer, a higher fatty acid, 
polyamide resin, and polyester resin are mentioned. As for these, independent or mixing and using are desirable. 

[0089] Moreover, it is desirable to also make the following waxes contain in a toner from the point of improvement in the mold-release 
characteristic from the fixing member at the time of fixing and improvement in fixable. Oxide, a block copolymerization object with a 
vinyl system monomer, and a graft denaturation object are included in a derivative with paraffin wax and its derivative, a micro 
crystallin wax and its derivative, the Fischer Tropsch wax and its derivative, a polyolefine wax and its derivative, carnauba wax, its 
derivative, etc. 

[0090] In addition, alcohol, a fatty acid, an acid amide, ester, a ketone, hydrogenated castor oil and its derivative, a vegetable system 
wax, an animal wax, a mineral system wax, a PETORO lactam, etc. can be used. 

[0091] To the toner used for this invention, it can mix with combination (internal) or a toner particle to a toner particle (externally 
adding), an electric charge control agent can be used for it, and it is desirable. It is possible for the optimal loading dose control 
according to a development system to have been attained, especially for the balance of particle size distribution and a loading dose to 
have been further stabilized in this invention by the electric charge control agent There is for example, the following matter to control 
a toner to negative electric charge nature. 

[0092] For example, an organometallic complex and a chelate compound are effective and there is a metal complex of a monoazo metal 
complex, an acetylacetone metal complex, an aromatic series hide ROKISHI carboxylic acid, and an aromatic series die carboxylic-acid 
system. There are other phenol derivatives, such as an aromatic series hide ROKISHI carboxylic acid, aromatic series monochrome, 
polycarboxylic acid and its metal salt, an anhydride, ester, and a bisphenol. Moreover, the following matter is illustrated as what is 
controlled to forward electric charge nature. 

[0093] The denaturation object by Nigrosine, a fatty-acid metal salt, etc.; Tributyl benzyl ammonium- 1 -hydroxy-4-naphth sulfonate, 
Quarternary ammonium salt, such as tetrabutylammonium tetrafluoroborate, And onium salt and these lake pigments, triphenylmethane 
dye, and these lake pigments (as a lake-ized agent), such as phosphonium salt which is these analogs, Phosphotungstic acid, 
phosphomolybdic acid, a phosphorus tungsten molybdic acid, The metal salt of higher fatty acids, such as a tannic acid, a lauric acid, a 
gallic acid, a ferricyanide, and ferrocyanide; Dibutyltin oxide, JIORUGANO tin oxide, such as dioctyl tin oxide and dicyclohexyl tin oxide; 
Dibutyltin borate, JIORUGANO tin borate [, such as dioctyl tin borate and dicyclohexyl tin borate, ]; — independent in these — or two 
or more kinds can be combined and it can use. As for the electric charge control agent mentioned above, using as the shape of a 
particle is desirable, and especially the number mean particle diameter of these electric charge control agents has 4 micrometers or 
less desirable 3 more micrometers or less in this case. When carrying out internal [ of these electric charge control agents ] to a 
developer, it is desirable 0.1 - 20 mass section and to carry out 0.2-10 mass section use especially to the binding resin 100 mass 
section. 

[0094] Moreover, as a charge of a coloring matter which can be added further, well-known carbon black, a copper phthalocyanine, etc. 
can be conventionally used for the toner used for this invention. 

[0095] That by which the coloring agent used for this invention was toned black, mainly using the magnetic substance, and the yellow / 
Magenta / cyanogen coloring agent further shown in carbon black and the following if needed as a black coloring agent is used. 
[0096] As a Magenta coloring agent, the compound represented by a condensation azo compound, an isoindolinone compound, the 
Anthraquinone compound, an azo metal complex, a methine compound, and the allyl compound amide compound is used. Specifically, 
the CI. pigment yellow 12. 13, 14, 15. 17, 62, 74, 83, 93, 94, 95, 109, 1 10, 1 1 1. 128, 129, and 147 and 168 grades are used suitably. 
[0097] As a yellow coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound, Anthraquinone, the Quinacridone 
compound, a base color lake compound, a naphthol compound, a bends imidazolone compound, a thioindigo compound, and a perylene 
compound are used. The C.I. pigment let 2, 3, 5, 6, 7, and 23, 48; 2, 48; 3, 48; 4, 57; 1, 81; 1, and 144, 146, 166, 169. 177, 184, 185, 202. 
206, 220, 221 and 254 are especially specifically desirable. As a cyanogen coloring agent used for this invention, a copper- 
phthalocyanine compound and its derivative, the Anthraquinone compound, a base color lake compound, etc. can be used. Specifically, 
the C.I. pigment blues 1, 7. 15. 15:1. and 15:2, 15; 3, 15:4, 60 and 62, and 66 grades can use suitably especially, these coloring agents are 
independent — or it can mix and can use in the state of the solid solution further. To the resin 100 mass section, the addition of this 
coloring agent carries out 1-20 mass section addition, is used, and can carry out 1-20 section addition to the magnetic-substance 100 
section. 

[0098] When the magnetic substance is used as a black coloring agent, unlike other coloring agents, to the resin 100 mass section, 30- 
200 mass section addition is carried out, and it is used. In this invention, there is a metallic oxide containing elements, such as iron, 
cobalt nickel, copper, magnesium, manganese, aluminum, and silicon, etc. as the magnetic substance. Especially, what uses iron oxides, 
such as a tri-iron tetraoxide and Y-iron oxide, as a principal component is desirable. Moreover, other metallic elements, such as a 
viewpoint, a silicon element, or an aluminum element of toner electrification nature control, may be contained. The BET specific surface 
area by the nitrogen adsorption process is desirable, and the magnetic powder of 5-7 of 2-30m2/g especially 3-28m2/g, and also Mohs 
hardness is [ these magnetic particles ] desirable. 

[0099] As a configuration of the magnetic substance, although there is the shape of eight face pieces, six face pieces, a globular form, 
a needle, and a piece of phosphorus etc., when what has the few anisotropy of eight face pieces, six face pieces, a globular form, an 
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indeterminate mold, etc. raises image concentration, it is desirable. As mean particle diameter of the magnetic substance, 0.05-1.0 
micrometers is desirable, 0.1-0.6 micrometers is more desirable, and especially 0.1-0.4 micrometers are desirable. 
[0100] the amount of magnetic substance — the binding resin 100 mass section — receiving — the 30 - 200 mass section — 
desirable — the 40 - 200 mass section — the 50 - 1 50 mass section is especially desirable. Under in 30 mass sections, in the 
development counter which uses magnetic force for toner conveyance, conveyance nature was inadequate, and it was the inclination 
which unevenness arises in the developer layer on developer support, and serves as image unevenness, and was the inclination which 
the fall of the image concentration which originates in the rise of developer TORIBO further tends to produce. On the other hand, the 
inclination which a problem produces was in flxable [ exceeding the 200 mass sections ]. 

[0101] Moreover, although a thing well-known as non-subtlety fine particles contained in the toner used for this invention is used, it is 
desirable to be chosen from a silica, an alumina, a titania, or its multiple oxide because of electrification stability, development nature, a 
fluidity, and the improvement in shelf life. Furthermore, it is more desirable that it is a silica. For example, although the so-called both 
of the wet silica manufactured from the dry type silica called the so-called dry process or the fumed silica generated by vapor phase 
oxidation of a silicon halogenide or an alkoxide, alkoxide water glass, etc. of this silica are usable, few dry type silicas of manufacture 
remnants, such as Na20 and S032-. with few [ and ] silanol groups in the interior of a front face and silica pulverized coal are more 
desirable. Moreover, in the case of a dry type silica, by using other metal halogenated compounds, such as an aluminum chloride and a 
titanium chloride, with a silicon halogenated compound, it is also possible to obtain the compound pulverized coal of a silica and other 
metallic oxides, and they are also included in a production process, the specific surface area by the nitrogen adsorption which 
measured the non-subtlety powder used for this invention with the BET adsorption method — more than 30m2/g — a result with the 
especially good thing of the range of 50-400m2/g — giving — the toner 100 mass section — receiving — silica impalpable powder — 
desirable — 0.1-8 mass section — more — desirable — 0.5-5 mass section — 1.0-3.0 mass section use is carried out especially 
preferably. Moreover, as for the non-subtlety powder used for this invention, it is desirable to be processing agents, such as a silicone 
varnish, various denaturation silicone varnishes, silicone oil, various denaturation silicone oil, a silane coupling agent, a silane coupling 
agent that has a functional group, other organosilicon compounds, and an organic titanium compound, for the purpose, such as 
hydrophobing and electrification nature control, or to use together by various processing agents if needed, and to be processed. 
[0102] In order to attain low consumption and the rate of a high imprint, as for non-subtlety fine particles, being processed by silicone 
oil at least is still more desirable. 

[0103] Moreover, it is one of the gestalten also with the thing [ inorganic / with a primary particle size of 50nm or more (specific 
surface area / Preferably / under 30m2/g) / or organic ] desirable [ sake / on imprint nature and/or a cleaning disposition ] for which 
a near particle is added further spherically. For example, a spherical silica particle, a spherical poly methyl silsesquioxane particle, a 
spherical resin particle, etc. are used preferably. 

[0104] The additive of further the others in within the limits which does not have a substantial bad influence on the toner used for this 
invention, For example. Teflon (trademark) powder, zinc stearate powder, lubricant powder like polyvinylidene fluoride powder. Or 
abrasive materials, such as cerium oxide powder, silicon carbide powder, and strontium titanate powder. Or for example, fluid grant 
agents, such as titanium oxide powder and aluminum oxide dust, electro-conductivity applying agents, such as for example, a caking 
inhibitor or carbon black powder, zinc-oxide powder, and tin-oxide powder, the organic particle of reversed polarity, and a non-subtlety 
particle — as a development disposition top agent — **** for small quantity — things are also made. 

[01 05] Although a well-known approach is used in order to create the toner used for this invention For example, binding resin, a wax, a 
metal salt or a metal complex, the pigment as a coloring agent, A color, the magnetic substance, and the need are accepted. An 
electric charge control agent, other additives, etc. Or a Henschel mixer, After mixing enough with mixers, such as a ball mill, a heating 
roller, a kneader, To the inside in which carried out melting kneading using the heat kneading machine like an extruder, and resin was 
made to **** to each other, metallic compounds, A pigment, a color, and the magnetic substance are made to distribute or dissolve, 
after cooling solidification and grinding, classification and surface treatment can be performed, a toner particle can be obtained, and the 
toner which uses non-subtlety fine particles for this invention by carrying out addition mixing can be obtained. The point of the 
sequence of classification and surface treatment is sufficient as whichever. It is desirable to use a hyperfractionation classifier on 
productive efficiency in a classification process. 

[0106] Although the water bath method for making it distribute underwater and heating the grinding method toner particle as surface 
treatment, the heat-treating method for passing the inside of a heat style, the mechanical shock method for giving and processing 
mechanical energy, etc. are mentioned, in this invention, the heat mechanical shock which applies the temperature near glass transition 
point Tg of a toner particle (Tg**10 degree C) for processing temperature in a mechanical shock method is desirable from a viewpoint 
of condensation prevention and productivity. Furthermore, it is effective in reducing pore with a surface radius of 1 0nm or more, using 
non-subtlety fine particles effectively, and especially raising imprint effectiveness preferably to carry out at the temperature of the 
range of glass transition point Tg**5 degree C of a toner. 

[0107] Moreover, in this invention, it is remarkably effective in prevention of an omission etc. during improvement in imprint 
effectiveness, and an imprint to give a mold-release characteristic to the first image support 

[0108] (3) which adds an additive which gives the (2) hydrofuge ** oleophilic which uses the low thing of surface energy for the resin 
itself which constitutes (1) film as a means to give a mold-release characteristic to the first image support surface layer — the 
ingredient which has a high mold-release characteristic is made into the shape of fine particles, and it distributes — ** is mentioned. 
As an example of (1), it attains by introducing a fluorine content radical, a silicone content radical, etc. into the structure of resin. What 
is necessary is just to let a surfactant etc. be an additive as (2). As (3), the compound containing a fluorine atom, i.e., Pori ethylene 
tetrafluoride, polyvinylidene fluoride, fluoride carbon, etc. are mentioned. 

[0109] Also especially in this, Pori ethylene tetrafluoride is suitable. In this invention, the distribution to the surface layer of mold- 
release characteristic fine particles, such as fluorine-containing resin of (3), is suitable. 

[01 10] What is necessary is just to make the maximum upper layer distribute these fine particles, if it is the organic image support 
which prepares the layer which distributed these fine particles in binder resin in the image support outermost surface, or is constituted 
considering resin as a subject from the first in order to make a front face contain these fine particles, even if it does not newly prepare 
a surface layer. One to 60 mass % and also 2-50 mass % of an addition are desirable to surface layer gross mass. If fewer than 1 mass 
%, the effectiveness of an endurance improvement of a toner and toner support is inadequate, and since membranous reinforcement will 
fall or the amount of incident light to image support will fall remarkably if 60 mass % is exceeded, it is not desirable. 
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[01 1 1] The middle imprint object of this invention is the following, and is made and manufactured. 

[0112] First, the metal roll as a cylindrical conductivity base material (rodding) is prepared. An elastic layer is prepared by fabricating 
rubber, an elastomer, resin, etc. by melting shaping, the injection molding, immersion coating, or spray coating on a metal roll. Next, an 
enveloping layer is prepared by fabricating the ingredient of an enveloping layer by melting shaping, the injection molding, immersion 
coating, or spray coating on an elastic layer. 
[0113] 

[Example] Hereafter, an example explains this invention to a detail. The section expresses the mass section among an example. 
(Example 1) The roller (1) which has an elastic layer was obtained by using metal mold for the front face of the cylindrical roller with 
the diameter of 182mm, a die length [ of 320mm ], and a thickness of 5mm made from aluminum, and carrying out crosshead extrusion 
molding of the rubber composition of the following combination, and grinding a surface. 

[0114] Rubber combination: NBR 100 section zinc oxide 2 section conductivity carbon black 10 section paraffin series oil 30 section 
vulcanizing agent 2 section vulcanization accelerator The three sections [0115] Moreover, the coating of the following formula was 
prepared. 

Coating combination: Polyester polyurethane prepolymer (solvent ****) 
The 1 00 sections (solid part 40 mass %) 

Curing agent (solvent ****) The 50 sections (solid part 60 mass %) 

High lubricity fine particles PTFE particle (particle size of 0.3 micrometers) The 200 sections Distributed assistant (low-molecular- 
weight resin) The five sections Conductive titanium oxide particle (particle size of 0.5 micrometers) The ten sections Toluene (solvent) 
The 80 sections [01 16] The middle imprint object (1) which carry out the spray coating cloth of this coating to the peripheral face of a 
roller (1), form an enveloping layer with a thickness of 80 micrometers, and remove a residual solvent by heating at 90 degrees C after 
that for 1 hour, and a coat is made to produce bridge formation, and has a tough surface layer was acquired. The rate of the PTFE 
particle occupied in all the constituents of the surface layer of this middle imprint object (1) was about 70 mass % to all the solid daily 
doses in a coating. Under the environment of the temperature of 23 degrees C, and 65% of humidity, on a 350mmx200mm aluminum 
plate, contact the imprint side of a middle imprint object (1), and this middle imprint object (1) is placed. The electrical potential 
difference of 1kV is impressed by the high voltage power supply between the aluminum cylinder of a middle imprint object (1) inside, 
and an aluminum plate. When the potential difference before and behind the resistor of 1 kohm connected with the power source and 
the serial was measured, it converted into the current value and the volume resistivity of a middle imprint object (1) was further 
calculated from applied voltage and this current value, it was 5.0x1 07ohms. 

[01 1 7] Moreover, the PTFE particle with a mean particle diameter of 0.3 micrometers used for this example was 40% to the comparison 
sample in the above-mentioned high lubricity decision test. 

[01 18] Next, the contact angle of a middle imprint object (1) and skid resistance were the followings, were made and measured and 
acquired the value. 

[01 19] The same paint film as a middle imprint object (1) was formed on the aluminum sheet using the same coating with having used 
for the middle imprint object (1), the enveloping layer sample sheet was obtained, the contact angle of an enveloping layer sample sheet 
was measured using the goniometer type contact angle measuring instrument (consonance interface science company make), and it 
considered as the contact angle of a middle imprint object enveloping layer. Moreover, the skid nature of a middle imprint object 
enveloping layer was measured using front-face nature measurement opportunity:HEIDON-14DR (new east science company make). In 
detail, the PET sheet was twisted around the ASTM flat-surface indenter of HEIDON-14DR, it considered as the measuring object 
object, and skid resistance of the PET sheet when applying the normal load of 200gf(s) and moving a sample sheet at the rate of 1 00 
mm/min. horizontally between an enveloping layer sample sheet and an ASTM flat-surface indenter, and an enveloping layer sample 
sheet was measured. The contact angle at this time and skid resistance were 112 degrees and 83g, respectively. 
[0120] On the other hand, as a magnetic toner, it is the following, and made and obtained. 
[0121] 

[The example 1 of toner manufacture] 

- Magnetic substance (0.22 micrometers of mean diameters) The 1 20 sections - styrene-butyl acrylate-maleic-acid butyl half ester 
copolymer (glass transition point Tg60 degree C) The 1 00 sections Negative triboelectric charging control agent The four sections - 
low-molecular-weight polyolefine (release agent) The three sections [0122] The above-mentioned ingredient was mixed with the 
blender, melting kneading was carried out by the biaxial extruder heated at 1 30 degrees C, coarse grinding of the cooled kneading 
object was carried out with the hammer mill, the pulverizing object which pulverized the coarse-grinding object by JIETOMIRU and was 
obtained in it was strictly classified with the hyperfractionation classifier using the Coanda effect, and the magnetic toner particle was 
obtained. The dry type silica (BET specific surface area120m2/g after processing) with a primary particle size of 12nm and the 
spherical silica (BET specific surface area20m2/g, primary particle size of 0.1 micrometers) of 0.5 mass % by which carried out surface 
treatment of this magnetic toner particle according to the heat mechanical shock force (processing temperature of 70 degrees C), and 
hydrophobing processing was carried out by the silicone oil and hexamethyldisilazane of 2.0 mass % to the obtained magnetic toner 
particle were added, it mixed with the mixer, and the magnetic toner A was obtained. For 5.3 micrometers and SF-1, 140 and SF-2 
were [ the weighted mean particle size of the obtained magnetic toner / 6.5 micrometers and number mean particle diameter / 1 29 and 
a BET specific surface area ] 5.2m2/cm3. Moreover, the BET specific surface area of a toner particle was 1.65m2/cm3. The physical 
properties of the obtained magnetic toner are shown in Table 1 . In this invention, particle size was measured using the Coulter counter 
multi-sizer (coal tar company make). 

[01 23] The aluminum cylinder of 62phi was used as the base material as a photo conductor. The laminating of the layer of a 
configuration as shown in (1) - (4) was carried out to this with sequential dip painting cloth, and the photo conductor (1) was created. 
[0124] (1) A conductive enveloping layer : let what distributed the powder of tin oxide and titanium oxide to phenol resin be a subject. 
1 5 micrometers of thickness. 

[0125] (2) Undercoating layer : let denaturation nylon and copolyamide be subjects. 0.6 micrometers of thickness. 

[0126] (3) Charge generating layer : let what distributed the azo pigment which has absorption in a long wavelength region to butyral 

resin be a subject. 0.6 micrometers of thickness. 

[0127] (4) Charge transportation layer : what dissolved the hole conveyance nature triphenylamine compound in polycarbonate resin 
(molecular weight 20,000 by the Ostwald viscosity method) with the mass ratio of 8:10 was made into the subject 10 mass % addition 
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of Pori ethylene tetrafluoride fine particles (particle size of 0.2 micrometers) was further done to the total solid content, and it 
distributed to homogeneity. 25 micrometers of thickness. 

[0128] Next, the aforementioned middle imprint object (1), the magnetic toner A, and the photo conductor (1) were carried in the image 
formation equipment shown in drawing 7 , image formation was performed based on the following conditions, and evaluation of imprint 
effectiveness, image quality, the endurance by repeat copy, etc. and a check were performed. 

[0129] While having the resistance of about 108 ohm-cm with the enveloping layer which made the upper layer of the polyurethane 
rubber which distributed conductive carbon distribute the conductive tin oxide to methoxymethyl-ized nylon, +2.0kV bias was 
impressed and used for the middle imprint object cleaner 70 using the resistance roller at the time of cleaning. 

[0130] As imaging conditions, it was referred to as umbra potential VD=-600V and bright section potential VL=-100V by laser exposure 
(600dpi), using the OPC drum of a photo conductor (1) as electrostatic latent-image support Moreover, the black development counter 
was used in the location of the development counter B of drawing 7 , and created the development sleeve which formed about 7 
micrometers of thickness of the following configuration, and a JIS center line average granularity (Ra)2.2micrometer resin layer as 
support for black toners on the stainless steel cylinder of diameter 1 6phi which carried out blasting of the front face. 
[0131] 

Phenol resin 100 section graphite (particle size of about 7 micrometers) 90 section carbon black The ten sections [0132] Subsequently, 
the gap (between S-D) of a photoconductor drum and this development sleeve was set to 300 micrometers and development magnetic 
pole 80mT (800 gauss), and the thickness of 1.0mm and the blade made of polyurethane rubber of 10mm of free length were made to 
contact with the linear pressure of 14.7 N/m (15 g/cm) as toner specification-part material. Direct-current bias component Vdc=- 
450V, AC bias component ****-p=1200V to superimpose, and f= 2000Hz were used as development bias. 

[0133] The thickness of 2.0mm and the blade made of polyurethane rubber of 8mm of free length were made to contact with the linear 
pressure of 24.5 N/m (25 g/cm) as a photo conductor cleaning blade used for the photo conductor cleaner 14. moreover, process 
speed — 94 mm/sec — carrying out — the ratio of the development sleeve peripheral speed Vt and the photo conductor peripheral 
speed V — the forward direction was rotated, having used Vt/ V as 1 .5. 

[0134] The primary imprint effectiveness from the photoconductor drum (1) which is the 1st image support to a middle imprint object 
(1) was 96.5%, and the secondary imprint effectiveness from a middle imprint object (1) to 80 g/cm2 paper which is the 2nd image 
support was 97%. In addition, in this specification, primary imprint effectiveness and secondary imprint effectiveness are the values 

x ioo (%) 



calculated by the degree type. 



=^m.fm= x ioo (%) 



[0135] Then, the image print trial was performed repeatedly. Moreover, the alphabetic character which does not have an inside 
omission as the print image, and the thin line were obtained, and uniform image quality was acquired also about the solid image. The 
image quality as the first stage even with after [ same ] the durability test of 10,000 sheets was acquired, and a fall was hardly put also 
for the secondary imprint effectiveness measured by the same approach as the above at 95%. Even if it carried out microscope 
observation of the middle imprint body surface after the durability test of 20,000 sheets, it did not generate at all but filming by the 
toner was a good result. These results are shown in Table 2. 

[0136] (Example 2) In the example 1, the silicone resin particle with a particle size of 1 micrometer was used as high lubricity fine 
particles, and the durability test was performed like the example 1 except having changed into 60 mass % the rate of the high lubricity 
fine particles occupied in the surface layer after desiccation solidification. The good full color image was obtained like the example 1 . 
The result is shown in Table 2. 

[0137] (Example 3) The durability test was performed like the example 1 except having used the fluoride carbon particle with a particle 
size of 0.8 micrometers as high lubricity fine particles in the example 1. The good full color image was obtained like the example 1. The 
result is shown in Table 2. 

[0138] (Example 4) In the example 1, the silica particle with a particle size of 0.05 micrometers was used as high lubricity fine particles, 
and the durability test was performed like the example 1 except having changed into 30 mass % the rate of the high lubricity fine 
particles occupied in the surface layer after desiccation solidification. Although image quality had the example 1 and some difference, 
the almost good full color image was obtained. The result is shown in Table 2. 

[0139] (Example 5) The durability test was performed like the example 1 except having changed into 20 mass % the rate of occupying in 
the surface layer after desiccation solidification of a PTFE resin particle in an example 1 . Although imprint effectiveness and image 
quality were a little inferior to the example 1, the full color image which is satisfactory practically was obtained. The result is shown in 
Table 2. 

[0140] (Example 1 of a comparison) The durability test was performed like the example 1 except having not used high lubricity fine 
particles in the example 1 . Imprint effectiveness was inferior from the first stage, and it was checked after 1 0,000-sheet durability that 
a problem has image quality and endurance. The result is shown in Table 2. 

[0141] (Example 2 of a comparison) The durability test was performed like the example 1 except having changed into 15 mass % the 
rate of occupying in the surface layer after desiccation solidification of a PTFE resin particle in an example 1 . Imprint effectiveness was 
inferior from the first stage, and it was checked after 10,000-sheet durability that a problem has image quality and endurance. The 
result is shown in Table 2. 

[0142] (Examples 6-8) It was similarly estimated as the example 1 using the following magnetic toners B, C, and D. The result is shown 
in Table 2. 

[0143] [Example 2 of toner manufacture] The magnetic toner B was obtained like the example 1 of toner manufacture except adding 
the dry type silica (BET specific surface area120m2/g) with a primary particle size of 12nm and the spherical silica (BET specific 
surface area5m2/g, primary particle size of 1.0 micrometers) of 0.5 mass % by which hydrophobing processing was carried out by the 
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silicone oil and hexamethyldisilazane of 1 .5 mass % as non-subtlety fine particles. The physical properties of the obtained magnetic 
toner are shown in Table 1. 

[0144] [Examples 3 and 4 of toner manufacture] The magnetic toners C and D were obtained like the example 1 of toner manufacture 
except 1.2 mass % Using a titanium oxide particle (BET specific surface area100m2/g) with a primary particle size of about 20nm by 
which hydrophobing was carried out by silicone oil as non-subtlety fine particles, and an alumina particle (BET specific surface 
area90m2/g) with a primary particle size of about 20nm, respectively. The physical properties of the obtained magnetic toner are 
shown in Table 1 . 
[0145] 

(Example 3 of a comparison) 

[The example 5 of toner manufacture] 

- Magnetic substance (mean particle diameter of 0.22 micrometers) The 80 sections - styrene-butyl acrylate copolymer (glass 
transition point Tg68 degree C) The 100 sections Negative triboelectric charging control agent The three sections - low-molecular- 
weight polyolefine (release agent) The four sections [0146] The above-mentioned ingredient was mixed with the blender, melting 
kneading was carried out by the biaxial extruder heated at 130 degrees C, coarse grinding of the cooled kneading object was carried 
out with the hammer mill, the pulverizing object which pulverized the coarse-grinding object by JIETOMIRU and was obtained in it was 
strictly classified with the hyperfractionation classifier using the Coanda effect, and the magnetic toner particle was obtained. The dry 
type silica (BET specific surface area100m2/g) with a primary particle size of about 16nm by which hydrophobing processing was 
carried out by the hexamethyldisilazane of 0.4 mass % to the obtained magnetic toner particle was added, it mixed with the mixer, and 
the magnetic toner E was obtained. It was 1 2 micrometers in weighted mean particle size of the obtained magnetic toner. The physical 
properties of the obtained magnetic toner are shown in Table 1. 

[0147] It was similarly estimated as the example 1 using the above-mentioned magnetic toner E. The result is shown in Table 2. 
[0148] 
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[0151] 

[Effect of the Invention] According to the image formation approach of this invention, the following effectiveness is acquired as stated 
above. 

(1) A value with high primary imprint effectiveness and secondary imprint effectiveness can be acquired. 

(2) There is also no generating of an inside omission image and a good image can be obtained. 

(3) There are few transfer residual toners and the miniaturization of cleaning equipment can be performed. 

(4) Since imprint effectiveness is high, generating of filming by durability can be suppressed. 

(5) It cannot have a bad influence on an organic photo conductor, but a photo conductor life can be lengthened. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the color picture output unit used for this invention. 
[Drawing 2] It is the type section Fig. of one example of the middle imprint object used for this invention. 
[Drawing 3] It is the type section Fig. of one example of the middle imprint object used for this invention. 
[Drawing. 4] It is the type section Fig. of one example of the middle imprint object used for this invention. 
[Drawing 5] It is the schematic diagram of the color picture output unit used for this invention. 
[Drawing 6] It is drawing which illustrates an inside omission image. 

[Drawing 7] It is the schematic diagram of the color picture output unit used for this invention. 
[Drawing 8] It is the graph which shows the relation between SF-1 and SF-2. 
[Description of Notations] 

1 Photoconductor Drum 

2 Primary Electrification Machine 

3 Image Exposure 

9 Sheet Paper Cassette 

1 4 Cleaning Equipment of Photoconductor Drum 

1 5 Fixing Assembly 

20 Middle Imprint Object 

21 Rodding 

22 Elastic Layer 

24 Imprint Material 

25 Imprint Roller 

29 Bias Power Supply 

35 Middle Imprint Object Cleaner 

41 Magenta Color Developer 

42 Cyanogen Color Developer 

43 Yellow Color Developer 

44 Black Color Developer 
61 Bias Power Supply 

70 Cleaning Roller 

71 ** Toner 

72 Toner Image 

100 Rodding 

101 Elastic Layer 

102 Enveloping Layer 

103 Enveloping Layer 

104 Belt-like Middle Imprint Object 
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[Drawingl] 




[Drawing 2] 




[Drawing 3] 




[ Draw ing 4] 




[Drawing 6] 
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6 0* fet-b. ;^o^Digl/i#2 o o g 

g[ht-©M«SF- l©ffi#l 1 
0<SF-1^180, SF-2 <Dfflfi 1 1 0 < S F - 
2^140, fro { (SF-2) -100} } / { (S 
F - 1 ) -10 0} } ©ffi# 1 . 0£TFC* *) % fro, 
Kht-© , )^<<!:tlfe©ht-tt, ISSJIfJJgl 
0 0fMMKfc*tU 8BStt»3 0-2 0 OiHHKrSWr 
S&tth^-T&D. 88ttht^l20^SF-l 

^i6o, ii5^sf-2^i4o zmBL-rzm 



1 

<D*(D&Mft#6 0° fcLh, froT^&tfi#2 00g 

ffiftSF-KOtWl 10<SF-U180, SF- 
2<Dffi# 1 10<SF-2^140, rt»o { (SF- 
2) -100} } / { (SF-1) -100} } Offiifi 
1. 06lTt?*0, 3&iO % Rh^-HDSfe^JtK ti> 1 
ftOh^-tt. MftfWffil 0 0«*8Kc»U 6814f*3 
0^2 0 0MS*SWT4ittht-'C*»). 

h ^-offiMWB«T«ara95eofe s f - i <Dm& 1 2 0 

^SF-U160, *>o S F - 2 <Dffi#l 1 5^SF 
- 2 S 1 4 0r*4C itftSttiWUBflKjSE. 

[n*^ 2 ] nE^niGvii#mu««r * a - * 

So 

K<DB«J&£#ac. 

/c#tt(*a*/c^<DJ:b^MSSb (m l /cm 3 ) h 
3. 0^Sb/St^7. 0*>oSb£S t x l. 5 + 

l . 5T**»3»fi 1 -5©l>rtt;frfcfS*B0DB«Jf5fiS 

[»3»B7] MlSh^-O { (SF-2) - 1 0 
0} } / { (SF- 1 ) - 1 0 0} } <om&0. 20- 

o. 9or*s««3Hi-6o^rn^«:iBti©iB«JK 

i «eLh©j»aafci9ftr*4if*3s i -7©^rn^ 
o] m%zh+-Kt;mztiz>m*<tfim2 
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— <fctta# 3 0 n mfiTFr * 9 , M^fflB h 

[«3jcJf 1 2] ga!B F^-K^WSft* 5 OnmtU: 

[i»*3Bl 3] fHBh^-tS^-©BETffi«:J:r>-C8H 
5t3*l/c»»*3fcO©JtSffi«3Wl. 2-2. 5m'/ 
10 cm 3 r^>4IS^l -1 2 0(r*m*»{ClBi8©Hi«» 

[ft 3JPI 1 4 ] gJIB h T-%L^<D 1 n m— 1 0 0 n m 
<0«B7L©aiMB?Lffi8ltt**«6 0%, i^|RL¥ftW 
3. 5nm«Tr**»3c3Sl ^1 3(DC»Tti3&>«:i2i8 

[ff^ 1 5 ] Bm^ni^ftOSSIf^XMWttO 
(**2 0^8 0R«%*WOTl>*i»3RJIl -^1 4CD(,> 

20 [oooi] 

IH2 <DB«SJ# «±(cKCc4E93«IM»Alfe«1»«lR 

[000 2] 

«0rs«j * mar & * ^ - iiwMtti^^fiinM 

**S^B«^««ibrwarc*o. &i£#aB 

[000 3] P-^JKtt*W^**BIK3?**fflC^<E 
[0 004] HniS^K^n-feX*3pJfflLfc*^- 

40 -> v$>z 0 *rae^ft<bor*aas<D5*f4n--7 2o 

[0 00 5] Him 1 ©B«S^«<5: LTiS^iEU^ffl 

iter) -c&d. ^o^tf-^cc^cD^iis (^p 

[0006] jneF^AlBHCoHlt*. 1 
(3DtMS) 2tcJ:0^rScoStt-mfitc-«tc^ 
WESSti. 3C(r»-C^H*<DB«ai*#« (*^-MS5 



(3) 
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[0007] *<D»nmm&m i m&&4 i 

MCCJ:03H«3tiS. C©«F»2-SI4CD^«g4 2. 

4 3. 4 4 0>T>, -/xo- ^7 9^CD«3Rfl») 

jjb* i feo v -if > ^ h ^ -nfcWLhiasi 2^m4<om io 

ftg4 2^4 4*C±0IJ»43#ttlr». 
[0008] *Pife^f*2 0 tt9zm<D&m^fttcm%: 

F7A1 iigcjaas*feorisHteig»snr^s. 

[0009] *^Sfe«(D*IBI6^#2 0 « % rf-f ?'tK<D 

[0010] JBifc h*7Al ±SCjgJSSSl$Sttfc±iEai 1 
fe©vt'> * b j»6F7Ali *BME^» 

*nRW2 0a>MM1DKMrA4>imE9dti a C^ 

[0011] *Ptmw#2 o«c»j£-rs» 1 

•J-->y«Bl 4Cc<tO}»»StiS. 
COO 12] 6lTH«{CjB2&©S/T>h^-B«, jg 

«^m*IBnE9*2 0±(c»««a?Sti. 

[0 0 13] 2 5iig?n-7t t *H«^f*2 0CC» 30 

[0 0 14] JB*F^Alfr6«Wmg?f*2 0^(D»1 

^vr^it ht-i«M( + )^wmi6 

1 a>6H«jns*i5. ^©EPJramiE«««i^«+ 2 k v-+ 

5 kV(D8ir*So 

[0 0 15] S7feF^A1^6*ra^(*2 O^O^l 

- JJI 4 feco h 7" -H«o«^c«a?iHf Xg cc *$ ^ r , K 

?p-72 5Rtf*BME^fl^y-*3 5»iflME¥tt 40 
[0016] *HK^»2 o±u:nm&w2titc<&f&x 

5 - h * - mo* 2 <Dili&ilJ3f*r & 2 4^ 

<0&m*. I£¥n-^2 5^*P^^2 Otc^^n 
Siftfc, tfttt«-b9 h9^6*P^ite^2 0<bi£^n 

2 9fre>i£¥a-^2 5tcEnfln$n^> e c<D~sX$mj* 

SK?«2 4^^7- ht-i§^?n^o h 50 
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*~HfM^*3WfctB¥#2 4 1 5^SA^ 

[0017] wm2 4^<DB««¥»7«. *rafe? 

#2 0±(Dfe^Slh^-«tti^fe^^»;-^3 5^ 
[0018] 85ifi©*lffllE^ft*ffl^A:IH«JgfiESaB* 

6 3-30 1 96 O^QMtpm&^htltcC: £ < 0D3te^ 

zct&-c%2>tt&* m2<ommm&*&n&mcm 
[0019] ma, m^m (4 0g/m , «) &t>m 

[002 0] $ tc, tFl^ft©BH4*s«tirc^/c 

[0 02 1 ] c<D<£5Ct. *imEW*m»*CiCcJ: 

[0022] L*U C©*IHlEW*m>fcffi^J« 
[002 3] 

[»9j3&*»»LJ:5^r*il«l] (1) »l©IB«ffl«F 
WIPP 6^ 2 (Dil^S^Fft. 09x «jffi^> O H P 

[0024] (2) 4innE9«{c<e9snyhB» % 

® 2 (DiB«!H^ttK:K^ $ ftfcHtWD— »#H 6 <D C <h 

f ) <fc^^iS^^&^o ctiii, (1) ri^-</cc:i< 
K^S&^i 0 o^^ur^^ci^ctD^-r^fccD 



(4) 
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»ffitt. set, &ic\tmmm<Dm&>*4Tx<o*z 

[002 5 ] (3) *BB69»*»0iiOttflBL. SA> 

•r * c t & $> & . « ft « /c i/ i > *ra ^w»<omm 
vMMmc* mrn(£&%ntc&mmw$hm*>* &m io 

[oo26] (4) bik:5*s*i*j:5*c\ "ttHKaftt 
2oec«*HHE^(t^i;-^3 5^fll3nrt**. c 

ft ttK¥ 3 ft ft o /c F ± - £ , ^COHlOC^XS^ 

*ia«E9f*2 0o«fflrh^-*K9-«* 

>^#ff2j£3ft£<£5K:ft£ 0 c<D<£ 5£ft££JII 

1 0MR&&ftfe64> F*-<D«2jffcWB< ft 9 7 * * 
$ > y Lfc^Ofg^Sfc J: SHEAttOB < <t 

BF±r4fc«>CC. #HJ¥6 - 9 5 5 1 7#&*KC^<*ft 
?^<DW£&4)fc^£ftTU£<,>$7£l,< ftl>„ 30 

[0027] ( 5 ) vmBttomt&mr&tub* 

■**«C»*. «*««M¥4 - 8 1 7 8 6#£tfR, 1$ 
BPP4-883 8 5^fi$L #W3-2426 67^ 
£$R, #BB 1 P5-3 3 37 2 5#&««Ccr"CCCC><o 

[0 02 8] Efc;*IMtt:ffli>6ft&4>niE¥tt 40 
ft sig«*/cmai $ ft X l >ft C 

[ 0 0 2 9 ] 09*« , F ^ A^©*HHE?<** JBl* £ 

*@!&gFjg5 1 8752 6^ 
»«r»*SftT^S. *H«FfiF*5 18 7 5 

2 6 #CCtt, F :T-t4^Jgt^tf«J5£ec W <DJM* 

[0 03 0] JECC, 1#P3Bg5 9- 1 5 7 3 9 -*f £r$R«\ 

0 m«T© h t-"CMStiit ht-ft so 
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fiWc F^-tt^*fl»r4»ffi**«Btt3tirir**. 
[0 03 1 ] L*>U 4$§affS5 9-l 5 7 3 9 -Sf 
Ett3trCl>««9XBtt. ffEC9*feB«HHE9« 

mmzti+-r<* mvxiDmsmittttvc&mLx 

[0 03 2] J?ic\ «FHBS59-5047 3#^fflCC 

s^f*±cD h ^ - « mk: wm 2> w>mnmjj 

[0 033] l/^U ^fHBS5 9-5047 3-^^$SCC 
IB*S©H«»fiS^fe«, flnS»$ft/c*Hlg^ft<bS^!llL/ 
Tl>S«fiJ#{**J k M0«lr». WHBS5 9-5 0 4 
7 3#£tttct2 % mBE^Entt^ftri^Wflite^t*^ 

*«c»c*rtt, F^-«*as)i^©c:i*»«««fia* 

[0035] MK. ^HBS6 1 -27986 4^$g^ 
teC^tiJ S F - 1 SC^S F - 2 *«S L/c h 

[0036] MCC % 4$HB36 3-23 595 3-^^RK: 
fcl»r«««W8W*«:j: 0#«ffcOfctttt F*-#» 

«ccffli^fci»6G«^W»tt*^+»r*0. MftS 

[0 037] L5CP€>tC, *J698ttBJa(D»WH*»KU 

fc*f»*c F^-a^*iBnK^#*fflc»*B«0Kj«*tt* 

[0038] 49HH0>an». » 1 CDHi«ffl^»7!p6* 

m^»^<ow^^i^mtxmm»m^^mmt 
[0039] *mi<DjM<Dmm** m«w>a/j>»»a>K 

- h CDSStC«c#T^ C <!: ft 0 tC^S^ ft £ tS«^^ 
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[0040] *mi<Dmic%wmmkt, tpmw^&om 
?f^*a * -r £ c £ k & £ o 

[0042] ^^(DMtC^CDiCDaW^, Wt8/&7fcf* 
[0 04 3] 

omMftRvr^i&mztm-rzct. solemn 
[0044] -r&fr*^ *mmt. m i ©B«a»»± 

T^OS!ft*«2 0 0firKT-C*0. mbi--*K 

vm&vwmisfti&vimgi s f - 1 <z>fii# 1 1 o < s f 

-1^180, SF-2©ffl^l 1 0<SF-2 ^ 1 4 
0, frr> { (SF-2) -100} } / { (SF-1) 
-100} } <DfiI#l . 0«Tr*>^ 
©5M>fr< <Lfc lfeCDh^-fct, mmffiffil 0 0HS 30 
BKc»U ^f*3 0-2 0 0HS^£^WT£®tth 

F - 1 <Dm& 120^SF-1^160, ^OS F - 2 
(Dffi#l 1 5^SF-2^ 1 4 0r*4C4*1*»i1- 

[ 0 0 4 5 ] m l ©HIKi»ft±CC®JiRStifcH«** 

?2>n^Mtt<Dm»&fSttmtc*s^x* ±ib©*^ 
ousted x *r$mw#<mmicmmffl&mfrBi'?m 



^§§2 0 0 3- 1 1 4 545 
8 

gift, Rvr^mKz&zL^mmtrcmm-rzct 

©K^a**J. 9 5%tLh, M&U*9 7%--9 8%(D$£ 
[0046] HKSg <^CiW *«IB©*BMS¥ 

[0047] -rfc*>*>, mmmsmzm? z*P!m& 
0. S7tc^$n^cr<b< *pa^¥i*^»;-^3 5©f^ 
^7 o«^tt^mc9«2 ottc^m? ztevx. *pm& 

3$ft2 0±<Dbi~-7 l*?V-~>?mi;-rZ>C±& 
XZZ> 0 

[0 04 8] tpmtiM#2 0J:©h^-7 1 
>^a-^7 0^rilifi-r€)^n-^7 0J:W^ 

>frxwi$n^o cntcj:^, F:J--7 uMtetF 

7A 1 (cR3l3nA^(9S LC^^^^ti^Tt F^ 
Al ir(iBK|ft2 0©^^^aR*fflia'r4C<fcCCtt 
•So C<D^f v ^F^Al±<Dh^-Iijf&7 2#, tpffl 

^f*2 oi-EnJjn^n/c-^^WTx^cfc 0^ 

tc^c^. C(D^ffl«:<i:0*P^^i*2 0±coh^-7 1 

^ K7AI ^[pIiR $ tl ^7 y - ir 1 4 ^iRS$ tl 

*iBK^f*2 o*®±^e> h i--im^mm2tiz 
mm^M&cD b ir 1 2 tmm z txx c ^ < c t cc 

[0 04 9] C©a«C^U-->yH«rtE^iC^»« 

[0050] h^-ogtMtt^^n^^ »;-^>yo 

lsXi>~ v zrmx5Z± ^Ch^-^g^cF^Al-vlEliRT 
W*'&<Dmbi--X$>Zbi~-7 l»JB^O«^<tt 

[0051] *raK^»2 o<D{i^ttK:oiir*>±^i 

[0052] *m}xmi>zismmm&#± uxiztpm 



(6) 



[0053] KflirrStM*2 0SfiSPi*Hie^»^ll 

iPET «±«c x 7 v -WJu lx&MV> y'frZim? 

SHE I DON- 1 4DR (Srm^ttS) tJBtvCH 

lT*iKOPE TS^rA S T NWffiEET-CCBje 
U 2 0 0 g f (DmMMWTFlC 1 0 Omm/m i n<DiI 

n&8 0* KLb, ^oT^D»!a#2 0 0 gr HTr*S 20 

ss»^±T4. c<Dtc#>* my 4>i>$>?ftfe't>m&f 

flnPRffl L CC < < ft 9 . ffifflat»«c*j^*fflfl[<o»B* 

[005 5] gfot, *»98©BW*jt«r *fe«>«: 

PVDF, ETFE, PFAf©ffiS|©«ft7 9lR^ 40 
r3->x^x h7-f0i/'j3->*Of»ft, PE, P 

P. PS, 7*UjMMI. t-fa>«« % 
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^*>(D(D^«tt-^Htt«r#ffitT^iO. 0 2-50 ^ 

HrfMI«:i£cr*ffiftffii*tforfej:^. t£ft 



[005 6] *l%WCDlB«^^&ffi*^SOSft*«r*» 

stc*fL2 o~8 oit%ife^ci«sr^^ » 

^K«2 5-7 5Il%-Cab-5 e Mi^2 0Sl^ 
[005 7 ] *WIS^»<D*BB^«^*r-5^a*Si« 

[005 8 ] *«98tCffl^-5lS}a»ttl9*«ipraK^» 
[0 05 9] C©«3Ec*fflB*«JiR-r*C4«:J:0, * 

[0060] 44m(cMi»sitiiinE9»& lx. 

«. R«W©»«tt30*(* 1 0 0<Dfl«ffi±*c 

rfA, x^^hv-afc»»JBJ:0tt-5HlttlBl 0 1* 
***a-^»« (H2) . MW:^<D$*aBl 0 icon 
JOT±ec— ■©t(HWI10 2*W-r4n--^JBtt (H 
3) % ^/c«^(D#14Bi o io»HiB±«cri©SM 

1102M1 0 3*«r&P-9)NK (04) % MCC 

«05«:^$n^c:<b^-<;uh0t^i 0 4<ba^cDffiii 
[0 06 1 ] Rfs«smi43m* <£&) t* % r^us^ 



11 

£ m l tc i> <omifi mi h n & 0 

[006 2] *HI£¥(*©5»ffil, »aJf £fifoXT£© 

x^u>-r* 'J^xxr^ft 
>-r^ u;^x^;i/ftM^i*. *^u>-r* y^K 

[0 0 6 3 ] 5*14®CDMJ1«0. 5mmJa±. JgKtt 1 
mmJ£Lk % ^Ul-lOmm'Ci^Ci^lk 

*3fc«>tt:JHI«:r4Ci3&J»*L<. *ttW«c«:3mm 

[0064] #Mm&<*<DtmmtKte 1 o 1 - 1 0 13 q 40 
[0065] ±iBor>c:<b < g5t^$uai*r^/c^K:. 
mm mmxmm. mmrn&HBtmnmtmv * c 
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#y ^x;i/t;n~Jk ^'j^rtfi/>Rw;x^u 
;i^S^f*. y ^ * * y ju®^ ^i/*©«HlS*c«MR 

[0066] *»3BK:jB<r>a h^-cc*jc»r«JB 

ttt£ifc£^T S F - 1 . SF-2ili, 0«;U£0£S3fE 

^?S!fe-sem (s-8 00) *m>i ooo{g&cffi 

^Uc2//m«±(DFt-Ml 0 0IiffW>7' 
0J*«~ ^ UttS?H»8?#T3£g ( L u z e x III)CC#A 
-1. SF-2£5E«-r&o 

[006 7] SF-1= (MXLNG) VAREAX 

7T/4X 1 0 0 

SF-2= (PER I ME) VAREAX 1/4tcx 
1 0 0 

(a*. MXLNG^ST-CD^^cS, PERI ME 

mums f - 1« h ^-s^cDAs©s^^*^b, 

[0 068] ISSStCD h Ltf>£ 7 

*U-x> ^fflW©H-*>*IHHE9*4 ^ y 

[0 06 9] h1--<D&t£&&SF- 1^1 8 0^Si 



13 

£rt>£/c«SF-22M4 0£j@*&<h, H^*>68£ft 

9»^©IE¥l*«:*y»* F*-«©«^4«DfiT*^ 
-/>W«©K?*J6W*JS*»*L<ac^. SF 
-1#1 1 0«*MTOi#*A:tth^--(OJBtt»«S 
F-2#l 1 0 5fc?g(D £ # , RO? { (SF-2) - 1 0 

o} / { (sf- i ) - 1 oo} #i. ozmzztz 10 

[0070] S F - 1 1 2 0 ^ S F - 1 

^160, ^oSF-2<Di^l 15^SF-2^14 

So 

[0 07 1 ] {(SF-2)-100}/{(S 
F - 1 ) - 1 0 0} ttH8CC*j^r. J)50£*il4fitt© 
Mft£**U W$L< »C<Dffi#0. 2 0 — 0. 9 5 20 

(JSCC«0. 35-0. 8 5) t*4C4*s, Sfttt* 

[0 072]$fc ECC^HSSttA F ^-tt^«B«:* 

^>ia«©<E^*aw*sec#sn4. c©<h#. bet 
frt>nmLttmiiL#m$>tct)<Dttmffims t (s t = 6 

/D4) <DRH»jW3. 0^Sb/St^7. 0*»o, S 
b^Stxi. 5+1. Jg^C 30 

Sb##*U<«3. 2-6. 8mVcm\ 
U<«3. 4-6. 3mVcm 3 t*^ 

[007 3] ±Eit*3W3. otg5mx&z±$&mm 

[0074] ±iaKfflCD F ^-CDi:b^®S« F^-tt?- 

[0075] H«c, MMH^^^cctttonSftiabK: 

«1. 2-2. 5mVcm\ <£ 0» £ 0 < fct 1 . 4- 
2. lmVcm 3 ^^ F^-£»£<t<g^U/c(£(D 

ms^as^ 6 tw ^ ft *f*s&/£ o ©sf&Jtasa 

©1. 5-2. 5{gr&£t£jWff£Ll>o 

[0 07 6] $/c. ftftftf^oftttccj:-??. JtStffi so 
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Sm'/cm'eLhiiJin-rSCi^JfiFiL^. & 

«a»»*asanr zmo f i~-%L*<D 1 n m- 1 o o n 

m<DMROW&mim&tb&& 6 0 %fflfl¥m& 3 . 5 
nmttT^-SCi^l^e C<Dg^ F^-<DBE 

Tttmrnm sbiht -ta^<D bet s r <ott 

Sb/S rOffi«2-5<D®fflK&£t<h#W$ LI*. 

[007 7]Cft6«\ h^-ttw»flnsn4«i«» 
^^Ji^^s^oi^^ftSo 

[007 8] JtXBfltKB E T£Ctfi£oT . ttMWmm 

rhk^Ba^ffuo/co 6 0%ffl?L¥a«, mm 

tco *-FV-^l tCfcl>r«*e?L^(Dit#«B a r 
rett. Joyner. &Harenda (B. J. 
H) Wot, #*6ft/cB. J. HftT?tT9. 
[007 9 ] *«8CC*f^rtt, ^8(0(6^tt«:*h£S 

« & ftA4>nmEW«R» r c > s /c^ig^ii 2 

Bfftoti £ fcfc«¥»*©fiTtt* 0 < F ^ - 

>*-{C:fct>*C » CRT (Dfett $R CC *t JS U 

x&mtc h+-im&ticjb*9tmicmm9ti& f*- 

[0 08 0] jgcc % jtnntfbo^abJ: 01K/h«c»fll F * 

4 — 9 Mm^SCi^iff^Ll^ li¥W4ium 

[008 1 ] h t-0¥iSeaRCmKMtt3 - 
-^^>^-TA-IlM^/c«r3-;b^-v^^lf^lf 
- (3-;U4?-tt«) ffiBHWfr. tW»W* 

Ui^O^-7x^ (BS80!) MPC980 

l;^Vt;l/3>t^-^*- (NECK) ^rS^L/. S 
»«» 1 $8&{t:J- F y •> A£/BC>T 1 %N a C 1 
?:lS1*6o I SOTON R-ll 

»JSS6i LtB, BUfBmK*®?g 1 0 0 - 1 5 0 m 1 * 

l/*)\,v ^0. 1 -5m 1 JJDA, MCCSBEK 

»* 2-2 0m im%K8iO/c*»ffl!«fi^ 

-*«)>^-TA-liaJCJ:07^-^t-tUri 0 
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0/im7^-?-t-^r, 2 um&Lk<D bi~-<DW 

ztifrh. {mmifrhmmm<omm^m®& (d 
4) . m&&itifrb®m&m<D&2¥imm <d i> * 

[008 2] h i--<DM®mttfX&t&£ffimMtA c c 

upyci33o (v^ayyf^ vzxtm) *m 

l<>Xffl&l>tc. 

[0083]^fc h 1~-<Dii~? T g 

tt, AffttOBMW 6 5 0 7 5 °C#SF£ 52 10 
T>*7 0'C#y:9#*lA». 

[008 5] iM^Ste, ASTM D3418-82 

tiZDScmm&m^z* 20 

[008 6] «|ffl(D h^-CcflefflShSIS3(WMK>a 

x^u> v #y t?x;u h;i/x>ifcDX^u>s^cDg 
&ft(D#m^ft ; x^u>- P - ^u;bx^u>ftS£- 
ft, x*-u>-^xjt, b;t/x>fts^ft. x^u>- e 
^;l^:7 £ U >ftS^ft, U>-r^'J;Hx^r 

;t4**£ft, ^fu>-y^^yji/ix^f;^l^ 
ft, *^u>-T#yp~hy;u±fcfi£ft, x^u>- 

;Ux-^l/*Sr&ft, X^U>-exjW?-Jk5r 
S^ft, **U>->f*^x>Jtm^ft, *^ u >-^ 

^>«Mt % ^vp^^^K SttXttlWftitt 40 
[0 08 7] x ^ u >^y£fNH*©x ^u^^t^^-ct 

r^yiHtK^Jk T*y;i/K**^;k r^y^K 

-2 -x^;kx=^>;k 7^^l/S7x^;K ^^^y 

^y^u&^^k -***yjnw**Jk r^ynxh 
y;k y^^yp^hy;k y^rs Ki?<D<fc5ft 50 
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-S^^^^^^*;u#>K4>b<53:^cDgfeft ; 
^Jk 7i/>f>g^^ ( ^(Dct 5 &ZlfiJlS^£Wr 

m, mm. x^u>, ^pt'ux 7?\s^m<D&*> 

tW&K, tTx;U^^;i/x— f\ik t^;i/xf;l/X-f 
;k ex;K v^^x-r^O^^Ajjexji/x-f 

7^'Ji/-h, x^u>yj3^^^^yt/-F s 
1. 3-:/£>^:*-;i/^*^y u~ hl?<E>i:5frii 
te^2ift^^;^>lxx^ ; ^b-x;krx 
y>, i/i^x;i/x-f;k JUyUk?* h\ i^fcfx 

[0088] E^5£#ffltC«^e»n^ b-t-m<D 

>-7i";;Hx^^I^ iftflUMABt ^'J7 
5 KfifflSL ^'JxxfJUSflWf^n^c Cti6(i# 

^^xsa^cD^ft^-c, ^«fttc«Kfb^ 

[0090] r BgKrK, l$T ^ K, 

coo9i] ^mffltcm^z b ^-Kfcmwwaai* h 

[0092] WtS^llgft, hffc^B5^ 
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#>^0£BI«tt***4. ffiCCtt, Fa* 

[0093] ~?uis>&mmm&mtmi l cj:z$m 

e^xX:**^ F, F, ^> 

^u^*>>;i/;*X^*iM F9©t?tf A'*/-'***** 

A F : ^^;l/XX^U- K JP+^Jl^XtfU- 20 

K ^>^n^$/;i/XX^U- h^(Di^;l'#^xX 
;KU-FS; C*i6*^Sfctt2«^JdH#^fetf 

^«IS«»IB1 0 0R«»CC»LT0. 1-2 0S1 
[0 09 4] g/c, *«?8CCffl^4 h^-tcMCCWJnr 

[0095] jmkjbi* eft m&m&m 

* jb i > nfe Ksife s n fc owmrn <* ft & . 
[0096] w^zm&mtLTte. ta&T*Mt& 

*sftS{t^a«fljc>6ft*. M*ftcc»» c. i. t 

^>Mxp-12, 13, 14, 15, 17, 6 40 
2, 74, 83, 9 3, 94, 95, 1 09, 1 1 0, 
111, 128, 129, 147, 168 JB 

[0097] >rxa^sfea?j<bur«, m&TVtt& 
®, ^y u>{t^5*m^n^o ftftfttu*, c. 

I. fc"^>hU?F2, 3, 5, 6, 7, 23, 4 
8:2, 48;3, 48:4, 57:1,81:1, 1 50 



ftm 2 0 0 3-1 14545 
18 

44, 1 46, 1 6 6, 1 69, 1 77, 1 84, 1 8 
5, 202, 206, 220, 221, 2 5 4«^ 

GCtt, C . I . fcf^ > F 7)1- 1 , 7 , 15, 15: 
1, 15:2, 15:3, 15:4, 6 0, 62, 66 
W»CCjffii«:MflB"C**. Cft6<£>#fe#J«:, 

S[#^j<d^jjds«, ®ug i o o jwastctto 1-20 
ftsa^fflo-tJBc>6ft, ^f*ioogiuc*ti,Ti- 
2ospayjnu#*o 

[0098 ] Hfeee&li l/r8Bttt»*flBir»fc»^CC 

ffio^ejwisttowrei 0 0Ksaut*tu3 0- 
2oojwtawttiurffl^6ti*. >r % m 

eStttttt^ tt» ^IKa&KJ: £ B E Tib*ffi»;W*?£ 
U<»2-30m J /g, #Ct3-2 8mVg> MtC^ 
-X^iS** 5-7 £ 
[0 09 9] ffit4#©0tf<tLTte, 8ffi#, 6ffi&, 

mm, ftttis &)mm&ih2>A\ sat*, 6®#, » 

±-C#*Ul». SBH4ft<5[>^aSiL/r«0. 05- 
1. 0um##£L<, 0. 1-0. 6//m#J:9#g 
L<, 0. 1-0. 4Mm^{C^L^ 0 
[0100] fiBEttftS»e«»Bg 1 0 0SSSWC*fL 3 
0-2 0 0SS35, »^b<«4 0-2 0 OWfiSS, 4* 
CCtt 5 0 - 1 5 0 ftffiUftW $ L^c 3 0 KSSP*p^ 

/Co 

[0101] ^/c, *»9!Ccffl^S bT-lc^m2tiZ> 
«lB^#tUrtt^©t03W«Ci6ti4#«, SIS 

Sffi^/c«b^-A F^y^ift?$n^>|gs:vy^, s 
^y^(DM^^aojflg"c*€>^, ass^^y^t& 
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s o , * - mom msmoxsm <, >&5^> y #©##«£ u 
i>„ g/c 83£-> •;#©*§£. i?i§x^{ctot»r. mz. 

<t^a*aiA a y ^ksi, »5 c i tc <t 
&a&*&3t?« b e rm x®m ifcifgfic j: sit^sa 

#3 0m'/gfeQ:> f{c5 0~4 0 0m'/g©ei© 

y *{st&**if $ l < « o . i~8Sfia5. .toss 10 
o<ao. 5~5masp. #tc*?£L<«i. o-~3. 

3->9~X, -> y =j - > 

«> «*©®S#jrttffll,r&S;*txri>SC£aW£ 
[0102] <Sm**Si>'iiSfe^*^RTS 20 

[0103] ^teStf/SteW:* >J-~>?®i 

[0104] h i-~tcit. mmmumB 

m*5-z.tj:[,mmft-emK.m(Dmmfri m*.&?-7a> 30 

^0. */c«m«Kfb^ K<br;i/5-^A 

KfbSSBt&Jf;, ilfb;*;*©* 

[0105] *^(cfflt,»s h i-~ *mfc-r & 40 
s&tt&. ^s«:i«;c-r^$ij®gij. ^-©fte© 

te<fc9+#il£LT^6flI]&P--;k H'X 

®Rzmm$im*n^-c hi- mm®.®&z 
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c t #-c # s . ^so'^s^a©nu?5i <*r % h &9cx 
[0106] affi^ai i/-c». mtm 

iacDMS (Tg+io-c) a zmm&,mim&> m 

h^--©^7X|£^*T g ± 5 'COEHCOSS-Ctf 5 C 
Wm<D \ 0 nmJ^©¥&©fffl?L£3£0. MISS 

nx&z. 

[0107] *fc^?SK:*jt,>-c. ^-©®«iaj#^«: 

[0108] ^-©ilitl!ffi^«:^ffi)l«:g|Stt?:#-^-r 

■s^at it«, ( i ) jg£fltia-r.sitjjii@f*K:atffix 
^■r*j:9tt»flsw*iiiA*. (3) m^mm^m? 

'J 3 - >^WS^*«A-r ^ C i (C J: 0 jtJST 

(2) iltB, Wffi?S14SiJt?^Jn?fiJ<!:-rnBJ:^„ 

-ii<>?i!iiW6n5. 

[0 10 9] c©#-c 47 v{bx?ix>*s» 

©St^ttt»ft©*M® ^©^t!(*5Wjir* e . 
[0110] Ctt6©t&tt£affi(C^W3i±5fc«>K: 

*«. mwm&m&icziLx. i~6oss%. 

«. 2-5 0S«%*i$f?£Ul,>„ l®S%J:9^j:C»<i: 

h ^ -acf h *■ -tti^tt©is^i4a#©sa*3&^+^-r 

6 0«S96«riei*<!;JS©^S3WSTl/fc»J, * 
ti«F»^©AjW36S*^l/< 1ST Ofc 

[0111] sHHUOflME^ttU. «*««T©J: 9 

[oi 12] *r. Rfs««mtt3mft (s^) iit 

z7is-mTmic£t)im-?2>ctt£.£-?xw®m*wi 
w*. *«c. &sji©*m£S¥t^©±K&iiu^. a 
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3 035 
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[0 115] g/c, TIB©iB*0»l4*Bli!Lfe, 



1 0 035 (1^4 011%) 
WLSU <*i«Stf) 5 035 (HSa»6 011%) 

SfiH»tt»tt PTFEfiiF (fiSO. 3 Mm) 2 0 035 

»iwww ( i&&*mmm 5 35 

*«ttBWt**>tt-T- (ttSO. 5 Mm) 1035 
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[0116] ( 1 ) ©ttHffi^X^U 

9owi mmmm-r *> c i cc j: 0 us 

^» ( 1 ) £f#/c e C ©*BW6^ft ( 1 ) <D$mm<D± 

mm&frtplC P T F Ett^OtldtHtmiO^B 
S»*Cc»b«7 0»«%-C*oAi. c©HiBR?ft 
(1)£S£23°C, 2SS6 5%©3S^T-C3 5 Omm 
X2 OOmmCDT^^^^ASitC^P^iS^i* ( 1 ) <D 
fc^ffi£&&tetfTg#, *Rfiii£^f* ( 1 ) fll©7^ 
5 - V A »; > ^- £ T Jl/ 5 - •> Afi i (Dfffl tCHEE^*® 
ri kV<DWE*BJftIU «Hiifi5accottl^l kQ 

cc % Hia*ffico«j«ffl^6*lfflK^# ( 1 ) <Df*g 
ffitn£*tf>/c<hC*>5. 0xi0 7 Qr^/c fl 

[0117] *3i»«iccflBc^6n)ffc¥J«aao. 

3 m m<DP T F Efitf-tt. B5i«OW}H*fH4W»f^X h tc 

[oi is] jx«c. *rai£^<* ( i ) <D^ft4fts^-r-<^ 

•^#(¥*tfi&0. 2 2 Mm) 
(^K8*Tg6 0'C) 

[0 12 2] ±K*m*:/U>y--K:T«^U 130 
7 0°C) KJ:«mffi£KSU f#e>n/cS5tth^-^tc 
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[0119] *ra<£3?» ( i ) ccfflc^&ntRDsm* 
fflur, (Pishe?* ( i ) tmmaitm*T*st'- b 

mimm: he i don- i 4dr (mmnmtm) z 

m^xm^Vfto ffl/<tt. HE I DON - 1 4DR© 
A S TNWffiEET-CC P ET x >- b *«#ttWTafl5£»* 

200g f OSifflSS&frftTM^fttC 10 0 mm/m 
in. (DmBXV^-ffrts- b*&W)Zl*tc££<DPE 

Tts- b tw&mv^fris- b<o-r^miK^m^.o 
fc. co^og«ftsc/*r^^ffi6i«^ti^ni 12 

',83 gTftofc. 

[0120]-^ Sf4ht-(blt«, «T©*CCl, 
[0121] 



1 2 0g 



50 



1 0 035 
435 
335 

tf >r8Mc^b«ffllStlfc— ^Cttff 1 2 n m(D?^S;>> 

y# <*aaa©BETtt^afflii 20mVg) <to. 

-*ttS0. 1 Mm) *«ftIU M£t&tCT:M&LM& 

6. 5Mm, 5 . 3Mm, SF-1^1 

40, SF-2#129, BETJ±3l®if#5. 2m l 
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[0123] myc#tLXte6 2 <f>Gr>T;l^~^A>>y 
>#-*3Lt$ft£Ltc 0 CttCt, (1) - (4) ttCJjk? 

( i ) smsufc. 

<E>« Hi? 1 5 Mm 0 

[0 12 5] (2) T?l» :*tt^-fO>. &V&m& 
+ <<u>Z3£t*±?Z> 0 mmo. 6um e 
[0126] ( 3 ) mm&£M : fiiftfi«fc»MX*RFO 

[0127] (4) m^syi : ^-^jaiHtth y^x 

FttKffifc:j:S$HF«255) £8 : 1 0<DmmttX&M 

(tamo. 2 Mm) ztmBfttcttuxi omm%mm 

[0128] ^ctc. tnBo4>nK9» ( i ) . etth^ 
-a, mtfc ( i ) icfik$tizm#&f$]&i&icm 

[o 1 29] *ne^';-t7 0tt, asm**-* 

*tl 1 O'Q • cm(DfiSi^W*r^*fi!Aa-^^ffll\ 
Ltc. 
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* [0130] fH*&ft& UT«f|fI®&ffil$#<b LXm 
(1 ) OOPC F^A*ffl^U-1f-»* (6 0 0 
dpi) fcJ:9Bt««ftVD==-6 0 0V % WSPmfiV 

l = - i o ov<hu/c e *fc % mmmmmKomms 

JHJPtt7Mnu J I S^WgR^ffli* (Ra) 2. 2 m 
mCD*§}j!IJI£, SlBSr^XhL/cittSl 6</><D^^> 

[0131] 

10 7*y-Jl/»H 10 035 

V~>yy A b (&S$*J7 Mm) 9 035 

#-tff>:/^^ 1 oaj 

[0 132]^ «*F^ A <fcR««My <D 
mm (S-DPtfl) £3 0 0 Mm, iftii8 0mT (8 
00^^) iU h^-a*OSBtiUr«[*l. 0m 
m, 1 0 mmO-i; U^>^AS^U- 1 4. 

7N/m ( 1 5 e/cm) (DmEEX^mZ Mtc 0 
^7^ilti^Wr^Vdc = -4 5 0V, S 

if ^ife^vrx^v p - p = i 2 o o v, f = 2 

20 OOOHzW^o 

[0133] v-i-i a icm^hti 

t )-~>?'7U-\ : tLxm&2. 0 mm. S^g8m 
m£>^U£>^AlS:/U- F£2 4. 5N/m(25g 
/cm) ©»Eri!i«Sttfc. £/c, ^o-feX^tr-F 
«94mm/seciU 3R«X U-^ffiilV t 

twsavojtv t/v*i. stLxmxfaicM&zit 

/Co 

[0134]*1 <Dlij^JH^ttr^)€>®7fe F7A ( 1 ) 
*»6*HK^» ( 1 ) ^-X£?»i9 6. 
30 & K> % *pm m&# ( 1 ) 6* 2 (DH«ffi}$f*-C£>& 8 
0 s/c m l jffi^CD-^C^^«9 7%X$>^tc 0 



x 1 0 0 (%) 



X 1 0 0 (X) 



[0135] *:<D'& y »«PiiUrH«^»; > FKK^ff 40 ttB^O«ffill^eCi&A&iKaflH£tM^om^«8 0 



6CD^*a2CC^-T 0 

[0 13 6] (H8&092) l«SW 1 tC*5C>Ti^?H?tttl& 
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[0137] (mmm3) mmmi^^xmmmum 
mtmmm i itmeik: Lrw^ii*tf ~>tc 0 mmm 1 

[0138] (ns§^4 ) 1 (tc^x^mmmm 
ttiueso. 0 5 Mmo^y^T-^^fflu, &m 
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[0 142] <*tt«8-8) TIS^^tth^-B, 

[0143] c b+-$mM2) mmwmfttLx i. 
vmMtmkms titt— x&m i 2 n moDSg5^> y n ( b 

ETJtSiffiSl 20m7g) £0. 5f|g%©£Kt^> 
y# (BETJt^MS5m J /g, — 1 . 0// 

m) &mM&z>imizb*-9mmi tmmtcox, m 

14h^-B4f#/c 0 f#6n/c®t4b^-<D^tt^^l^: 

[0 144] th+-m&W3. 4D««attW*iLr 
r3->^>f;l/*C^7K{b^n/c— ycSS^32 OnmO 
Sft^^a^ <BETJfc*ffl8ll OOmVg) > 
— acttffift 2 0 n m©7^ 5 ^Sfc&T- ( B E TJt*ffi8l 

9 0mVg)«nfni. 2mm%m^z>um*v 

[0145] 
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